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4: ' TEN MILE DRAIN SITE
1 Weston Solutions of Michigan. Inc. SUPPLEMENTAL SITE INVESTIGATION REPORT
) EXECUTIVE SUMMARY

^ EXECUTIVE SUMMARY
O

In accordance with a Michigan Department of Environmental Quality (MDEQ) and United
States Environmental Protection Agency (USEPA) request, Weston Solutions of Michigan, Inc.
(WESTON®) has performed multiple tasks in support of the April-May 2005 Ten Mile Drain
(TMD) Site Investigation (SI) and Focused Feasibility Study (FFS) in St. Clair Shores (SCS),
Michigan.

The primary objectives of the SI were to further characterize the nature and extent of poly-
chlorinated biphenyl (PCB) contamination through the identification of hot spots/source areas
adjacent to the TMD utility corridor, to identify migration pathways into or out of the TMD
utility corridor/concrete piping, and allow the completion of a FFS based on site conditions and
the SI findings to date.

- . During April and May 2005, the MDEQ and USEPA advanced 76 Geoprobe soil borings for the
•->) !F collection of soil and groundwater samples at suspected continuing PCB source areas and other
- TMD locations. Three residential sump system water samples also were collected to determine

additional human health risks at the TMD Site. The April-May 2005 TMD study area included
^ Harper Avenue to the west, Bon Heur Avenue to the north, B Street to the east, and Madison

Avenue to the south.

PCBs were detected in 133 soil samples collected at 76 Geoprobe soil boring locations within the
study area during April and May 2005. PCB concentrations exceeded the Toxic Substances

N Control Act (TSCA) Waste Characterization Standard of 50 ppm at five soil boring locations
, adjacent to the TMD utility corridor within the April-May 2005 study area. Analytical results

.'.[ indicate the presence of PCBs in site soils at 21 Geoprobe soil boring locations at concentrations
-/l exceeding the MDEQ Direct Contact criteria of 4 ppm at depths ranging from 0-6 feet below
...) grade. PCBs were detected in clayey and sandy native soils at depths ranging from one to 20
) feet bgs at varying locations throughout the study area. PCBs also are present within the fill
\ 'W' materials of the TMD utility corridor primarily along Bon Brae Avenue between Harper Avenue

and E Street. Analytical results also indicated the presence of PCBs in one of three sump system
J water samples at a concentration of 0.00025 ppm.

Based on a comparison of the April-May 2005 SI results to the findings from ongoing TMD
sediment monitoring activities, a significant source area outside the TMD utility corridor has not
been determined.

J
H Based on the SI results, the media to be addressed are the subsurface soils within the TMD utility
^ corridor located in the vicinity of the intersection of Bon Brae Avenue and Harper Avenue, and
» surface soils in the vicinity of borings SCS-017, SCS-016, and SCS-030.

,f

i WESTON evaluated five remedial alternatives for the TMD Site based on effectiveness,
implementability, and cost while protecting human health and the environment. Pending
MDEQ and USEPA concurrence, WESTON recommends the implementation of Remedial
Alternative 2; Excavation of surface soils containing PCBs at concentrations exceeding MDEQ
Part 201 Generic Residential Direct Contact (DC) criteria, and restoration (primarily sealing) of
the TMD concrete piping, manholes, and junction box.

EXECUTIVESUMMARY9-7.doc ES-1 10/17/2005
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INTRODUCTION

SECTION 1

INTRODUCTION

Weston Solutions of Michigan, Inc. (WESTON*) has prepared this Site Investigation (SI) Report

and Focused Feasibility Study (FFS) to summarize the findings of the source area SI conducted

by the Michigan Department of Environmental Quality (MDEQ) and the United States

Environmental Protection Agency (USEPA) for the Ten Mile Drain/Saint Clair Shores Drain

(SCSD) Site located in Saint Clair Shores (SCS), Macomb County, Michigan. During April-

May 2005 WESTON prepared a comprehensive Work Plan for source area investigation

activities to be implemented by the USEPA and the MDEQ. Data gathering efforts completed by

USEPA and MDEQ were intended to provide an expedited assessment of primary PCB

sources/impacts, and to implement the appropriate remedial action(s). Based on the results of SI

activities, WESTON completed a FFS based on source area investigation findings and additional

site historical data. WESTON conducted these activities under the Level of Effort (LOE)

Contract between WESTON and the State of Michigan (Contract No. 2002) and the Superfund

Technical Assessment and Response Team (START) Contract between WESTON and the

USEPA.

1.1 SITE SETTING AND HISTORY

1.1.1 SHeSettng

The SCSD Site is located in a mixed residential/commercial area in SCS, Macomb County,

Michigan, near the shores of Lake St Clair (Figure 1). SI activities to date have focused

primarily on the SCSD utility corridor comprised of an enclosed concrete storm sewer system

surrounded by sand and gravel fill materials placed in native clay soils. The SCSD drains

approximately 307 acres (0.5 square mile) of SCS, terminating with a 102-inch diameter outlet

structure located at the Lange Street Canals, which flow into Lake St Clair. The April-May

2005 SCSD study area included Harper Avenue to the west, Bon Heur Avenue to the north, B

Street to the east, and Madison Avenue to the south. For the purposes of this report, the

TMD-SCSD SI-FFS Report October 2005.doc 1-1 10/17/2005
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INTRODUCTION

^ following terms and definitions will be used to reference different components of the SCSD

^ system:

I

• SCSD utility corridor; refers to the primary drain system (not the secondary and tertiary
r
^ storm drains) including the trench in which the concrete piping was installed, backfill

^ placed around the piping, and the buried concrete piping.

^ • SCSD concrete piping; refers to the engineered concrete piping buried within the SCSD

5 utility corridor.

' • SCSD drainage system; refers to the entire drainage system, including primary,

secondary, and tertiary drainage components of the SCSD managed by Macomb County

Public Works Office (MCPWO) and SCS.

'} 1.1.2 Site History

During 2001, the MCPWO collected sediment samples from the Lange Street Canals in support

of their efforts to secure a dredging permit. A review of laboratory analytical results by the
.J

MDEQ and the United States Army Corps of Engineers (USAGE) indicated the presence of

j polychlorinated biphenyls (PCBs) at concentrations up to 150 parts per million (ppm) within

) canal sediments near the SCSD outlet structure. As a result, the MDEQ and MCPWO initiated

J ^j| an investigation of the SCSD utility corridor during February 2002. Laboratory analytical results

•J indicated the presence of PCBs exceeding the Toxic Substances Control Act (TSCA) Waste

": Characterization Level for soil/sediment (50 ppm) and the MDEQ Part 201 Groundwater/Surface

Water Interface (GSI) Criteria (0.0002 ppm) in samples collected from various locations within

the SCSD concrete piping. The highest concentration of PCBs (3,270 ppm) was detected within

^1 the SCSD concrete piping at the intersection of Harper Avenue and Bon Brae Avenue.

•
9 During March 2002 the USEPA Emergency Response Branch launched efforts in support of the
<K%

MDEQ and MCPWO to characterize the nature and extent of PCB contamination in the SCSD
i •$

utility corridor and the Lange Street Canals. Laboratory analytical results from sediment

samples collected by USEPA in the SCSD concrete piping indicated the presence of PCBs at a

TMD-SCSD SI-FFS Report October 2005.doc 1-2 10/17/2005
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maximum concentration of 121.000 porn at manhole location M4335 near the intersection of Bon

Brae Avenue and E Street. PCBs also were detected in Lange Street Canal sediment core

samples collected near the SCSD outlet.

Based on the results of these SI activities, the USEPA initiated sediment removal and dewatering

activities during 2002 in areas of the SCSD concrete piping exhibiting the highest levels of PCB

contamination. The USEPA and its contractors conducted vacuuming and power jetting of

approximately 1 % miles of the SCSD concrete piping from Lakeland Boulevard to Bon Brae

Avenue and from Harper Avenue to the SCSD outlet structure at the Lange Street Canals.

Concurrent with USEPA removal actions, the MCPWO and its contractors conducted sediment

removal and dewatering activities along 4 % miles of the remaining 5 % miles of the SCSD

concrete piping in the project area and installed steel plates near the SCSD outlet structure to

serve as a trap in order to prevent the additional discharge of PCB contaminated sediments to the

canal.

SCS, MCPWO and their contractors have conducted subsequent quarterly monitoring activities

of water and sediments within the SCSD concrete piping. Monitoring efforts during 2003-2004

revealed the renewed presence of PCB contaminated sediment and water within the SCSD

drainage system; therefore, the MDEQ, USEPA, MCPWO, and SCS have coordinated efforts to

identify potential source areas and investigate potential migration pathways into or out of the

SCSD utility corridor.

During 4-5 April 2005, the MDEQ initiated a source area investigation at the SCSD Site,

advancing Geoprobe soil borings at 13 locations adjacent to the SCSD utility corridor along Bon

Brae Avenue, Lakeland Boulevard, and Harper Avenue. As summarized in Table 1, laboratory

analytical results indicated the presence of PCBs in soil at the following locations during April

2005:

• MSB-1 and MSB-2 located west of the intersection of Bon Brae Avenue and Harper

Avenue.

TMD-SCSO SI-FFS Report October 2005.doc 1 -3 10/17/2005
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)
^ • MSB-4 located along the south side of Bon Brae Avenue at the BP Gas Station.

I • MSB-7, MSB-9, MSB-10, MSB-11, and MSB-12 located near the intersection of Harper

I Avenue and Lakeland Boulevard at the JM Olson Corporation Property (former tool &

* dye facility).

* • MSB-13 located at 21725 Bon Brae Avenue.

>
") Figure 2 presents analytical results from the April 2005 MDEQ Geoprobe sampling activities.

^ Stratigraphic boring logs for MDEQ soil borings MSB-1 through MSB-13 are included in

' Appendix A.
1

) W_ ^ During May 2005, the USEPA and MDEQ advanced 64 additional Geoprobe soil borings at

~v suspected source area locations, at areas adjacent to the SCSD utility corridor along Bon Brae

-"^ Avenue and Harper Avenue, and at locations along the open drain. USEPA and MDEQ May

,: 2005 Geoprobe soil boring locations are illustrated on Figure 3.

..)
5 1.2 PROJECT OBJECTIVES

) The primary objectives of the April-May 2005 SI were to further characterize the nature and

J extent of PCB contamination through the identification of hot spots/source areas adjacent to the

SCSD utility corridor, to identify migration pathways into or out of the SCSD utility
j |̂ u|

** corridor/concrete piping, and allow the completion of an FFS based on site conditions and the SI
* *

findings to date.

TMD-SCSD SI-FFS Report October 2005.doc 1-4 10/17/2005
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INVESTIGATION ACTIVITIES

SECTION 2

INVESTIGATION ACTIVITIES

SI activities and field procedures implemented by the MDEQ and USEPA were generally

completed in accordance with WESTON's May 2005 Work Plan For Source Area Investigation

Activities At The Ten Mile Drain Site Macomb County. Michigan, with some modifications.

2.1 GEOPROBE INVESTIGATION

May 2005 SI activities implemented by the USEPA and the MDEQ included the advancement of

64 soil borings at various potential source area locations and structures to varying depths. Soil

borings were advanced to depths equivalent with the topsoil-clay interface or to the base of

utility corridor trenches based on boring locations relative to source areas/structures. These

borings were advanced for the purpose of locating and delineating potential source(s) and

migration pathways of PCBs at areas within and adjacent to the SCSD utility corridor. Source

area soil boring locations are shown on Figure 3.

2.1.1 Sofl Sample Collection

»

»

Soil samples were collected using a 4-foot macro-core sampler, from the ground surface to end

depths ranging from eight to 20 feet below ground surface (bgs) corresponding to the base of the

SCSD utility corridor or appropriate interval based on field observations and boring locations

relative to specific structures and/or potential source areas. All soil samples were field screened

for the presence of volatile organic compounds (VOCs) using a photo-ionization detector (FID).

Soil classification information and other field observations were recorded on geologic boring

logs by USEPA and MDEQ personnel. Based on available information, area soils are primarily

composed of dry to moist clay soils with inter-bedded sand and silt seams. Clay soils exhibiting

staining, desiccation marks and or fractures were preferentially selected for laboratory analysis.

Emphasis was placed on the inspection, identification, and documentation of these features in

TMD-SCSO SI-FFS Report October 2005.doc 2-1 10/17/2005
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clay soils. Select soil samples from each Geoprobe boring location were submitted to

Envirosystems for PCB analysis. Soil samples were collected at select locations and submitted

to Envirosystems for VOC analysis to aid in source area location efforts. Additional soil samples

were sent to the MDEQ Laboratory for PCB and VOC analysis. All soil samples were shipped

as Dangerous Goods in accordance with International Air Transport Association (LATA)

regulations. Results of soil sampling activities are discussed in Section 3.

D
~) 2.1.2 Vertical Aquifer Sampling

"">
"**, In order to determine the presence and nature of groundwater contamination, vertical aquifer

.") (^J sampling (VAS) was conducted at select Geoprobe boring locations where groundwater was
•*-\ ^^

encountered. Groundwater samples were collected utilizing a SP-16 screen-point sampler. Once

the attachment was driven to the desired water-bearing hydrostratigraphic unit (as determined

during soil collection activities), groundwater was purged using disposable poly tubing and a

, peristaltic pump. During purging, field readings of pH, conductivity, and temperature were

"} recorded. Once these field parameters stabilized, groundwater samples were collected and

) submitted to Liberty Analytical for PCB analysis. Select water samples also were submitted for

' VOC analysis. All groundwater samples were shipped as Dangerous Goods according to LATA

^ regulations. Results of VAS activities are presented in Section 3.

^ 2.2 RESIDENTIAL SUMP SYSTEM SAMPLING

J
Based on the potential for hydraulic communication to exist between the SCSD utility corridor

and the open drain utility, and the subsequent potential for PCB migration into residential sump

systems, the USEPA and MDEQ collected sump system water samples for PCB analysis from

W three area residences. Sump system samples were identified as follows:

® • SUMPPUMP-1

~ • .SUMPPUMP-2

• SUMPPUMP-3

TMD-SCSDSI-FFSReportOctober2005.doc 2-2 10/17/2005
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> Results of residential sump system sampling activities are presented in Section 3.

• 23 GEOPHYSICAL SURVEY
3

During May 2005 the MDEQ conducted electromagnetic (EM) and ground penetrating radar

-K (GPR) surveys to delineate the extent and dimensions of the open drain utility. The EM and

"•} GPR surveys occurred over accessible spans of the open drain utility also know as the Martin

; Drain. Results of the EM and GPR surveys conducted by the MDEQ are summarized in a letter

report entitled "JO Mile and Martin Drain. Macomb County. MERA #500736. GPR and EM

Surveys " (Appendix B).

2.4 GLOBAL POSITIONING SYSTEM SURVEY OF BORING LOCATIONS

Upon completion of Geoprobe soil boring activities, MDEQ and USEPA personnel conducted a

Global Positioning System (GPS) survey of Geoprobe soil boring locations. GPS equipment

capable of sub-meter accuracy was utilized for coordinate determination and establishing the

boring locations with respect to northing and easting state plane coordinates. GPS coordinates

were not recorded for Geoprobe boring locations 010, 012, 061 and 063; therefore, these

locations were plotted on maps based on information obtained from MDEQ/USEPA field notes.

GPS coordinates were not recorded for Geoprobe locations 066, 069, and 077. These locations

apparently were not recorded in USEPA or MDEQ field notes and therefore, these locations are

not included in boring location illustrations.

15 DECONTAMINATION

9 All sampling and downhole equipment was decontaminated prior to each use. Decontamination

V methods for sampling equipment consisted of an Alconox detergent wash, followed by a potable

water rinse. All drilling equipment and tooling was decontaminated using a steam pressure

washer over a tub. All water collected during decontamination was placed in a 55-gallon drum

and staged onsite.

TMO-SCSOSI-FFS Report October 2005 doc 2-3 10/17/2005
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2.6 INVESTIGATION DERIVED WASTE

All investigation derived waste (IDW), including soil cuttings, purge water, and decontamination

water, was containerized in 55-gallon drums pending characterization and disposal. Drums

containing soil cuttings and purge/decontamination water were temporarily staged on site.

TMD-SCSD SI-FFS Report October 2005.doc 2-4 10/17/2005
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SECTION 3

INVESTIGATION RESULTS

3.1 HYDROGEOLOGY

3.1.1 Site Stratigraphy

Available area stratigraphic information indicates the primary presence of fine grained deposits

with interbedded lenses of coarser grained materials comprising the native soils surrounding the

SCSD utility corridor within the study area. Based on boring log information and an evaluation

of subsurface structures, geologic materials within the study area are comprised of sand, clay,

silty clay, sandy clay, and clayey sand zones extending to a depth of approximately 15 feet bgs.

In general, the SCSD utility corridor is set within the native clay soils and is comprised of an

enclosed concrete storm sewer system set within fill materials of varying composition.

Stratigraphic boring logs for MDEQ soil borings MSB-1 through MSB-13 and SCS-030 through

SCS-051, and USEPA soil borings SCS-001 through SCS-029 and SCS-060 through SCS-085

are included as Appendix A.

3.1 J Hydrogeologk CoM&tioBS

Groundwater was encountered at varying depths/locations during April-May 2005 soil boring

activities; however, the hydrogeologjc setting of the study area remains largely uncharacterized.

Available information indicates that hydrogeologic materials are comprised of fine grained

aquitard materials with poorly connected, interbedded water bearing coarse grained units

encountered at varying depths.

TMXSCSDSI-FFS Report October 2005 doc 3-1 10/17/2005
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^

) 3.1.3 Groundwater Flow
«ĵ

11 The occurrence and movement of groundwater within native soils at the site is largely

-••* uncharacterized. Based on available data it is assumed that no substantial aquifer exists within the

upper 20 feet within the study area. Available data indicates that groundwater (where present)

_̂ migrates to and from the SCSD corridor via fractures/void spaces in clayey units, interbedded sand
3
-^ seams, and adjacent utility corridors. Surface water runoff in the study area is collected via storm

~) sewers and catch basins that are associated with the SCSD drainage system. Based on available

"• information obtained from monitor wells set within the SCSD utility corridor it appears that

groundwater is transmitted primarily through fill materials surrounding the SCSD concrete piping.

"> W

3.2 SOIL ANALYTICAL RESULTS
)

~\

A biased sampling strategy was selected to explore for PCB sources based on the following

. specific biases at the SCSD site:

} • Reported and suspected source area locations.
x, • Stained soils.

• Preferential pathways for contaminant migration and changes in soil characteristics
(fractured clays, sand seams, utility corridors).

i

A series of visual and screening level soil measurements were implemented in the field at each

^^ boring location in order to determine soil and groundwater water sample collection for laboratory

analysis.

)
Soil analytical results for PCBs above 10 ppm from the May 2005 USEPA and MDEQ SI are

presented on Figure 4. Boring locations where PCB concentrations in soil exceed the MDEQ

^ Direct Contact (DC) Criteria of 4 ppm are presented on Figure 5. Detected levels of PCBs at all

™ locations/depths are presented on Figure 6. Table 2 summarizes the PCB analytical results for
S the soil sampling portion of the May 2005 Geoprobe investigation. Table 3 summarizes the
3

VOC analytical results for soil samples collected during the May 2005 Geoprobe investigation.
I

VOCs are compared to applicable Part 201 criteria including GSI Protection Criteria, Soil

Volatilization to Indoor Air (SVIA) Criteria, and Groundwater Contact (GC) Protection Criteria.

TMD-SCSDSI-FFSReportOctober2005.doc 3-2 10/17/2005
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Copies of the laboratory soil analytical results are included as Appendix C in Volume II of II.

3.2.1 PCBs In Soil

Laboratory analytical results indicate that PCBs were detected in 21 soil samples collected at 12

Geoprobe soil boring locations during April 2005. PCBs were detected in 112 soil samples

collected at 64 Geoprobe soil boring locations within the study area during May 2005. Total

PCB concentrations exceeded the TSCA Waste Characterization Standard of 50 ppm at five soil

boring locations adjacent to the SCSD utility corridor including; MSB-1 (8-9 feet bgs) at a

concentration of 100 ppm, MSB-12 (8-8.5 feet bgs) at a concentration of 52 ppm, SCS-001 (9-12

feet bgs) at a concentration of 1,125 ppm, SCS-022-023 (0-1 feet bgs) at a concentration of

31,820 ppm, and SCS-025 (12-15 feet bgs) at a concentration of 152.9 ppm. PCBs also were

detected at a concentration of 822 ppm at soil boring SCS-017 (1-3 feet bgs) located on the

eastern portion of the J.M Olsen, Inc. property.

Analytical results indicate the presence of PCBs in site soils at 21 Geoprobe soil boring locations

at concentrations exceeding the MDEQ DC criteria of 4 ppm at depths ranging from 0-6 feet bgs.

Figure 7 shows the traces of two cross-sections (A-A' and B-B') constructed to evaluate the

distribution of PCBs in soils adjacent to the SCSD utility corridor. Cross-sections were

constructed using available analytical and stratigraphic information.

Cross-Section A-A' (Figure 8) is located along Bon Brae Avenue and trends from the west to

east This cross-section is parallel to stormwater flow within the main SCSD utility corridor.

Cross-Section B-B' (Figure 9) is located along Harper Avenue and trends from the north to

south. This cross-section bisects the primary axis of the SCSD main at Bon Brae Avenue and is

parallel to stormwater flow within the SCSD section along Bon Brae Avenue.

PCBs were detected in clayey and sandy native soils at depths ranging from one to 20 feet bgs at

varying locations throughout the study area. PCBs also are present within the fill materials of

TM>5CSD SI-FFS Report October 2005 doc 3-3 10/17/2005
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the SCSD utility corridor primarily along Bon Brae Avenue between Harper Avenue and E

Street.

3.2.2 VOCsInSoil

Seven soil samples obtained at five Geoprobe boring locations were submitted for VOC analysis

during the May 2005 field effort. Acetone, a common laboratory contaminant was detected

below the quantitation limit at a concentration of 0.009 ppm in soil sample SCS-047. No other

VOCs were detected above quantitation limits in any of the other six VOC soil samples

submitted for laboratory analysis.
(y|

^ 3.3 GROUND WATER ANALYTICAL RESULTS
3
3 VAS groundwater samples were collected for VOC and PCB analysis at five Geoprobe soil

boring locations during the May 2005 Geoprobe investigation. PCBs and VOCs are compared to

'•"> applicable Part 201 criteria including GSI, GVIA, and GC Criteria. Appendix C presents

^; laboratory analytical reports. PCB groundwater analytical results are summarized in Table 4.

' VOC groundwater analytical results are summarized in Table 5.
i

!

> 3.3.1 PCBs In Groundwater

/ W
.-' PCBs were detected in groundwater samples collected at soil boring locations SCS-022, SCS-

022-023, and SCS-025 adjacent to the SCSD utility corridor along Harper Avenue and Bon Brae
?

Avenue, and SCS-041 adjacent to the water main utility along Harper Avenue. All PCB
..)

concentrations exceeded the Part 201 GSI, GVIA and GC criteria with the exception of the

> sample from SCS-022, which only exceeded the GVIA and GC criteria.
4*7

m
f| 3.3.2 VOCs In Groundwater
•*"'%3
} VAS groundwater analytical results indicate that VOCs were not detected in any groundwater

samples at concentrations exceeding their respective quantitation limits with the exception of
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> acetone and chloroform. Both acetone and chloroform were below the Part 201 GSI, GVIA, and

* GC Criteria.

' 33 J Sump System Sampling Results
I

The USEPA and MDEQ collected sump system water samples for PCB analysis from three area

x residences based on resident reports of flooding and frequent sump system operation. Sump

j system samples were identified as SCS-SUMPPUMP-1, SCS-SUMPPUMP-2, SCS-

> SUMPPUMP-3. PCBs were not detected in residential sump system samples SCS-
> SUMPPUMP-1 or SCS-SUMPPUMP-3. Analytical results did however indicate the presence of

PCBs in water sample SCS-SUMPPUMP-2 at a concentration of 0.00025 ppm.

*>
' )

TfcOSCSO St̂ FS Report October 2005 doc 3-5 10/17/2005



SAINT CLAIR SHORES DRAIN SITE
Weston Solutions of Michigan, Inc. APRIL-MA Y 2005 SI REPORT AND FFS

IDENTIFICATION AND SCREENING OF REMEDIAL ALTERNATIVES

SECTION 4

FOCUSED FEASIBILITY STUDY

-if 4.1 INTRODUCTION

U This FFS presents the identification, screening, evaluation, and selection of available remedial

y technologies and process options for the SCSD Site. The development of remedial alternatives

consisted of the following activities:

•3 • Definition of remedial action objectives (RAOs) to address PCB contamination at the SCSD
"1 Site.

) ^j| • Identification of general response actions to meet those objectives.

• Identification and screening of process options and remedial technologies that could achieve
J the response actions.

™
• Assembling the process options/technologies into suitable remedial alternatives.

'" x

' The remedial alternatives were then evaluated on the basis of the effectiveness of the alternative to

•••* protect human health and the environment; the technical and administrative implementability; and

;' the capital and operation and maintenance cost.

•2 4.2 DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES

..) ^yi RAOs are designed to protect human health and the environment by reducing contaminant

-' concentrations and exposure to the affected media. Based on the SI results, the media to be

•f addressed are the subsurface soils located in the vicinity of the intersection of Bon Brae Avenue and

Harper Avenue, and surface soils in the vicinity of borings SCS-017, SCS-016, and SCS-030. The

, subsurface soils in the vicinity of Bon Brae Avenue and Harper Avenue are believed to be acting as

^ a source of sediment contamination in the SCSD utility corridor. At this intersection, three boring

§ locations (SCS-001, SCS-022-023, and SCS-025) that contained PCBs greater than the TSCA

9 Waste Characterization Level of 50 ppm. The surface soils located in the vicinity of borings SCS-

•* 017, SCS-016, and SCS-030 contain PCBs at concentrations greater than the MDEQ Part 201

Residential and Commercial I DC criteria of 4 ppm.
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i The USEPA and MDEQ have defined the RAOs for this FFS as follows:

>
t • Protect human health and the environment by preventing the migration of PCB

contaminated soils with PCB concentrations greater than the USEPA Waste
Characterization Level of 50 ppm.

$
^ • Protect human health and the environment by preventing direct contact with PCB
\ contaminated soils containing concentrations greater than the MDEQ Part 201 Residential
. and Commercial DC Criteria of 4 ppm.

^ 4 J GENERAL RESPONSE ACTIONS
>
> General response actions denote those actions that will satisfy the RAOs described above. The

general response actions presented below are considered appropriate for remediation of the

identified contamination at the SCSD Site. Six general response actions identified for the

remediation of contaminated soil at the SCSD Site are listed below:

•

• No Action.
• Institutional Controls.
• Containment.
• Collection.

) * Treatment.
-, • Disposal.

\
~ 4.4 IDENTIFICATION OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS

•)
Remedial technologies are defined as general categories of technologies, such as

physical/chemical treatment or mechanical extraction. Process options refer to specific processes

£ within each technology. The list of technologies and process options identified for consideration

j at the SCSD Site are presented in Table 6. The list was developed based on site-specific

|̂ conditions, the chemical of concern (PCBs), technical references, and WESTON's experience

V with similar sites. The technologies identified were screened to narrow the list of potential

^ technologies included for development of the remedial alternatives. Identified remedial

technologies and process options were screened against the implementability of the technology,

the SCSD Site conditions, and waste characteristics.
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4.5 DEVELOPMENT OF ALTERNATIVES

H This section describes how the retained remedial technologies and process options were

Q assembled into alternatives that address contamination at the SCSD Site. Descriptions of the

IP technical components of each alternative are provided. The alternatives were then evaluated

^ based on effectiveness, implementability, and cost.
**
,~) Alternative 1 : No Action

Q The No Action alternative is retained because it provides a baseline for comparison with other

-v alternatives. This alternative implies that no remedial action would be undertaken at the SCSD

~"| Site; therefore, the potential human health and environmental risks associated with exposure to
W~) contaminants would not be mitigated and contamination of the SCSD corridor would likely

* continue.

Alternative 2: Limited Excavation/Offsite Soil Disposal and Storm Sewer Restoration

This alternative involves the following components:

^ • Excavation of the contaminated surface soil from 0 to 3 feet bgs located near boring SCS-
3 017, SCS-016, and SCS-030.

-' • Restoration (i.e. sealing) of the existing storm sewer system at select locations.

Excavation

Soils located near boring SCS-017 contained total PCB concentrations of 822 ppm at 0 to 3 feet

•\ bgs, exceeding the MDEQ Part 201 Residential and Commerical I DC criteria. For the purpose
-,:-'

") of developing this alternative it was assumed that PCB concentrations greater than DC criteria

EJ? are present to a depth of 3 feet bgs. Eliminating direct contact hazards could be achieved by
§ .

removing only the soils located six inches below grade and placing a cap over the remaining
mm soils. However, because the majority of the MDEQ Part 201 Residential and Commercial I DC
111
', exceedences are located on private property, maintenance of the cap would be difficult to

enforce. Thus, it was assumed that all soils greater than MDEQ Part 201 Residential and

Commercial I DC Criteria from 0-3 feet bgs would be removed and disposed offsite. Soils

* TMD-SCSDSI-FFSReportOctober2005.doc 4-3 10/17/2005



SAINT CLAIR SHORES DRAIN SITE
Waton Solutions of Michiem. Inc APRIL-MAY 2005 SI REPORT AND FFS

IDENTIFICATION AND SCREENING OF REMEDIAL ALTERNATIVES

containing total PCBs concentrations greater than 50 ppm require disposal at a landfill capable of

accepting TSCA waste. The closest landfill capable of accepting TSCA waste is the Wayne

Disposal Inc. (Wayne Disposal) Landfill located in Bellville, MI. Soils with concentrations less

than 50 ppm will be disposed at a Type II landfill. Two additional soil borings are located in the

* vicinity of SCS-017 and both contain concentrations of PCBs less than 50 ppm. Using the

limited analytical data available the actual quantity of soil requiring removal is difficult to

determine and additional soil sampling will be required during the implementation of this

alternative to further define the extent of contamination. For the purpose of developing this

* alternative, ft was assumed an area of approximately 7,500 square feet would require removal to

3 feet bgs (equating to approximately 830 cubic yards). It was assumed that 75% of the soil

excavated near SCS-017 would require disposal as a TSCA waste.
i

*
} Borings SCS-016 and SCS-030 contained total PCB concentrations of 8.85 ppm and 4.6 ppm

> respectively, greater than the MDEQ Part 201 Residential and Commercial I DC Criteria.

) Additional sampling near these boring locations will also be required to further define the extent

' of contamination. For the purpose of developing this alternative, it was assumed that a 50 foot

radius around each boring location would require removal. As in the soils located in the vicinity

. of SCS-017, it was assumed that soils to a 3 foot depth would be removed and disposed offsite.

^ It was assumed that none of the contaminated soils would require disposal as a TSCA waste.

Verification samples would be performed on each excavation to ensure that contaminants above

* the cleanup criteria have been removed.

Sewer Restoration

Alternative 2 will include the restoration of the SCSD sewer, manholes, and the associated

y junction box. A liner would be placed in the existing piping and chemical grouting would be

) installed in the manholes and junction box to seal cracks and breaks in order to prevent

* groundwater and sediment intrusion. For the purpose of developing this alternative, it was

assumed that cured in-place polyester felt liner would be installed in the piping and chemical
»

grouting will be performed in the manholes and junction box. Specific product and material
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3 thickness to be used for the storm drain restoration would require evaluation during the design

3 phase of the remediation.
§

3& It was assumed that the existing storm drain piping would be lined from manhole M7178 to

fp manhole M4281 and from the junction box to manhole M4262. Also, the piping from the catch
1 basins located on the northeast and southwest corners of Bon Brae Avenue and Harper Avenue

would be lined. The soft liner would be inserted into the pipeline from one existing manhole to

-•^ another. The liner is then expanded to press tightly against the existing piping. Once in place,

"*••) the liner is heated to activate the resin which causes the liner to cure in place.
..̂

! feL* Prior to installation of the liner, the pipe runs would be dewatered and cleaned of all debris and

^ sediments. It was assumed based on current sample results from inside the sewer pipe that the

debris and sediments would be a TSCA waste and would be disposed at Wayne Disposal, Inc.

- The lids on each of the manholes and junction box are reportedly 22-inches in diameter and the

manholes are constructed of concrete block. To install the liner, the manholes will need to be

excavated and partially dismantled to allow enough room for workers and equipment for liner

installation. The most practical location to install the liner would be at the junction box;

i however, to avoid excavation in the most heavily contaminated area and to avoid traffic

) congestion while working near the junction box, it was assumed that SCSD storm water sewer
5 pipe would be accessed at manholes M7173 and M4281. The concrete pavement and asphalt

q^ pavement near manholes M7173 and M4281 will be saw cut and removed. An approximate

10 foot by 10 foot excavation to an approximate depth of 5 feet bgs would be excavated. The
"l

excavated soils would be sampled and disposed at an offsite landfill. Based on sample results

from soils in these areas, it was assumed for the purpose of developing this alternative the soil

would not be a TSCA waste and could be disposed in a Type II landfill. Once access is made to

-,.j the manholes, the liner would be installed in the pipes between the manholes. After installation

™ the manholes would be reconstructed to their original dimensions, the excavation would be

^ backfilled, and the roadways replaced.
(^

It was assumed in developing this alternative that manholes M7178, M7179, M4262, and M4281

and the junction box located at the intersection Harper Avenue and Bon Brae Avenue would
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_) require rehabilitation. A chemical grout would be installed from the interior of the structures to

^ provide a positive side seal on the exterior. In addition, a half-inch calcium aluminate cement

' mortar would be installed on the interior of the structures to provide a negative side seal.
a
9 Alternative 3: Limited Excavatioa/Offrite Soil Disposal and HvdrauBc Coatainme«t

$
^ Alternative 3 involves the following components:

->
• Excavation of the contaminated surface soil located near boring SCS-017, SCS-016, and

~> SCS-030.
"V

> • Installation of extraction wells to provide hydraulic containment of the groundwater in the
vicinity of the source area.

Eicavatioa
't

Ahemative 3 will involve the excavation of contaminated surface soils near borings SCS-017,

SCS-016, and SCS-030 as described in Ahemative 2.

Alternative 3 will also include the installation of groundwater extraction wells to hydraulically

contain the shallow groundwater in the vicinity of the SCSD corridor from manholes M7178 to

M4281 and from the junction box to manhole M4262. Due to the hydropbobic nature of PCBs,

the extraction wells would not be installed to actively remediate the source areas. Instead, the

extraction wells would be pumped at a rate necessary to mitigate migration of the source area

contaminants and prevent the flow of the contaminants into the corridor. The extracted

groundwater will then be treated at an onsite groundwater treatment system. Treated water will

be discharged to the onsite sanitary or storm sewer system. Monitoring wells will also be

^ installed to verily the cone of depression around the extraction wells and to determine if

contaminants are migrating past the containment area.

«|
* The number, size, depths, pumping rates, and locations of the groundwater extraction wells, and

the size and components of the groundwater treatment system will be determined during the

remedial design. For the purpose of developing this alternative, it was assumed that four
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J) extraction wells and six monitoring wells will be installed in the vicinity of the Bon Brae Avenue

^ and Harper Avenue intersection. The groundwater treatment system was assumed to consist of
f%
& two 500 pound granulated carbon adsorption (GAC) vessels to treat a combined pumping rate of
r«fc

20 gallons per minute. Pretreatment components such as the addition of chlorine and
H
~ sequestering agents to control biofouling may be also required and will be determined during the

% design phase. It was assumed that the groundwater treatment system would be installed in the

"") parking lot located in the southeast intersection of Bon Brae Avenue and Harper Avenue.

3 Underground piping from each of the extraction wells to the groundwater treatment system and

discharge piping from the treatment system to the local sewer system will also be installed. The

^ _ treatment system will consist of a prefabricated structure to reduce noise, improve appearance,

-, ^F insulate the treatment processes, and protect equipment. A six foot high security fence will be

-, constructed around the treatment building to limit accessibility to the facility and the potential for

"") public exposure. Power lines would be connected and wiring would be installed to operate
1 pumps, fans, lighting and treatment equipment. A National Pollutant Discharge Elimination

System (NPDES) permit obtained from the MDEQ and building permits obtained from SCS may

be required.

• Operation and maintenance (O&M) and groundwater monitoring will be required throughout the
•"••^

containment system operation. The O&M would include regular inspections of the treatment

system to record flow rates, carbon change outs, and flow meter cleaning pumps, and

^^^1^* groundwater sampling and reporting. It was assumed for the purpose of developing this

) alternative that O&M would occur over a 30 year period.

j

Alternative 4: Expanded Excavation/Offsite Disposal and Storm Sewer Restoration

This alternative would involve the following components:

H • Excavation of the contaminated surface soil located near boring SCS-017, SCS-016, and
£ SCS-030.

^) • Restoration of the existing storm sewer system.

.ij • Excavation of contaminated subsurface soils located in the utility corridor.
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) Alternative 4 will involve the excavation of contaminated surface soils near borings SCS-017,

** SCS-016, and SCS-030 as described in Alternative 2. and would also consist of excavating

' contaminated subsurface soils at the intersection of Harper Avenue and Bon Brae Avenue (from

manholes M7178 to M4281 and from the junction box to manhole M4262) where PCBs were

detected at concentrations greater than the TSCA Waste Characterization Level of 50 ppm. Per

> the USEPA, it was assumed that contaminated soils containing concentrations greater than 10

'":. ppm would be removed. The soil would be removed and transported off-site to a landfill for

> disposal.

Storm Sewer Restoration

To ensure that remaining soils would not infiltrate into the storm sewer, the sewer would be

restored as described in Alternative 2.

i

Excavation

The excavation is expected to proceed to a maximum depth of approximately 25 feet bgs.

Portions of the Harper Avenue and Bon Brae Avenue will require removal and offsite disposal of

! the asphalt and concrete. To minimize side sloping of the excavation and groundwater

.' infiltration, and to enhance worker protection, selective shoring will be required. It was assumed

' shoring would be required from the junction box to manhole M7179 and approximately 75 west

of manhole M7179; from the junction box east along Bon Brae Avenue approximately 90 feet;

and, to the south of the junction box along Harper Avenue approximately 75 feet Areas where

-* groundwater is encountered will require dewatering. Dewatering of the excavation would be

j performed utilizing a vacuum truck. For the purpose of developing this alternative, it was

) assumed that approximately 30,000 gallons of groundwater will be removed and treated off-site.

w The actual volume of groundwater removed will be dependent upon subsurface and weather

^ conditions at the time of excavation.

^ Excavation will be conducted utilizing standard construction equipment (excavators, dump

trucks, etc.). Hand excavation may be required in the vicinity of the SCSD concrete piping, the

two 24-inch diameter sewer utilities, the water line, manholes and junction boxes to maximize
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the amount of soil removed and minimize the potential of damage to the utilities. Soils located

beneath the utilities may need to remain in place. It was assumed in developing this alternative

that 10% of the soil volume would require hand excavation. Prior to disposal in a landfill,

further characterization would be required to determine if the soils would be characterized as a

TSCA waste. Soils with PCB concentrations greater than 50 ppm will be transported to Wayne

Disposal. Soils with total PCB concentrations less than 50 ppm will be transported to a Type II

landfill.

During excavation, dust suppression measures may be implemented to reduce the amount of

fugitive dust emissions generated. Following completion of the excavation, soil verification

samples would be collected at the bottom and sidewalls of the excavation to determine if all of

the soil contamination exceeding the USEPA target of 10 ppm was removed. After determining

that the remaining soil is below criteria, the excavated area would then be backfilled with clean

fill. The roadways, curbing, and meridians will then be restored to their original conditions.

Alternative 5: Expanded Excavation/Offsite Disposal and Utility Replacement

This alternative involves the following components:

• Excavation of the contaminated surface soil located near boring SCS-017, SCS-016, and

SCS-030.

• Excavation of contaminated subsurface soils located in the utility corridor.

• Removal and replacement of the storm water and sanitary utilities.

Alternative 5 includes the excavation of contaminated surface soils near borings SCS-017,

SCS-016, and SCS-030 as described in Alternative 2, and would also consist of excavating

contaminated subsurface soils with PCB concentrations greater than 10 ppm at the intersection of

Harper Avenue and Bon Brae Avenue (from manholes M7178 to M4281 and from the junction

box to manhole M4262) and transporting the soil off-site to a landfill as described in Alternative

4. To avoid costs associated with hand excavation around the utilities and to ensure all

contaminated soils are removed, the storm water piping, junction box, manholes, sanitary sewer
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3) utilities, and water lines will be removed in their entirety and disposed offsite and replaced once

5 excavation is completed. Temporary sanitary sewer connections and water utilities will be

™ installed for use during the duration of the project. Temporary stormwater retention ponds will

be constructed west of manhole M7178 and south of manhole M4262 to retain any stormwater

^ that may accumulate during implementation of this alternative. By retaining the stormwater the

*\ disruptions to the excavation activities would be reduced. For the purpose of developing this

~) alternative h was assumed the retention ponds would be 50 feet by 25 feet to a depth of 10 feet.

^ The excavated material was assumed to contain low levels of PCBs and would require disposal

in a Type II landfill. The retention ponds would be constructed in Harper Avenue and Bon Brae

Avenue. The actual size and locations of the retention ponds would be determined during the

design phase of remedial action. The accumulated stormwater would be removed utilizing a vac

truck and disposed offsite. The excavation would be backfilled and the roadways, curbing, and

> meridians would then be restored to their original condition.

4.6 ANALYSIS OF ALTERNATIVES

This subsection discusses the evaluation of each alternative based on the following three criteria:

v • Effectiveness.
; • hnplementabiliry.

• Cost

Effectiveness

)> This criterion was used to evaluate the effectiveness of the alternatives for protecting human

health and the environment. Each alternative was also evaluated based on its effectiveness for

reducing the toxicity, mobility, or volume of the contaminants. Reduction of toxicity, mobility,

or volume refers to changes in one or more characteristics of the contaminated media by the use
*
^ of treatment that decreases the inherent threats or risks associated with the contaminated media.

£ Both short-and long-term components of effectiveness were evaluated. Short-term effectiveness

3 refers to the construction and implementation period, and long-term effectiveness refers to the

period after the remedial action is complete.
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| Implementability
%

The implementability criterion was used to evaluate each alternative with respect to its technical

^ and administrative feasibility and the availability of needed technologies and services. Technical
•?
| feasibility refers to the ability to construct, reliably operate, and meet technology-specific

y regulations for process options. Administrative feasibility refers to the ability to obtain

^ approvals from other offices and agencies, the availability of treatment, storage, and disposal

* services and capacity, and the requirements for, and availability of, specific equipment and
~"\

technical specialists.

^ Cost
1 V
•^ The cost estimate includes total capital cost and O&M costs for implementing each alternative.

) The estimated present worth of the remedial alternatives was based on a discount rate of 6%.

'""'}
v A cost summary for each alternative is presented in Tables 7 and 8. Total capital costs are those

)

expenditures required to initiate and implement a remedial action. Certain bid and scope

-^ contingencies have also been included in the cost estimates to account for unknowns, since this

•-\ alternative evaluation consists of conceptual designs. Bid contingencies which include unknown

j costs such as adverse weather conditions, strikes, and unfavorable market conditions was

.._) assumed to be 10% of the capital costs. Scope contingencies cover changes in scope such as

5 ^pf change orders that invariably occur during final design and implementation, and were assumed to
* be 25% of the capital costs. Permitting and legal costs were assumed to be 5% of the capital

; costs (including bid and scope contingencies) and include the supervision and administration of

legal staff during the construction and design phases of the project. Construction services costs

) were assumed to be 15% of the capital costs (including bid and scope contingencies) and include

^) the engineering supervision and administration during the construction phase. Engineering

9 design costs were assumed to be 8% of the capital costs.
®
f?) O&M cost estimates include yearly costs for system maintenance and/or monitoring. In order to
! ^ compare the total cost of alternatives in 2005 dollars, the annualized O&M costs were converted

to present worth values using a discount rate of 6% and the relative post-closure period.
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") Therefore, the total present worth of an alternative was the sum of the total capital cost and the

"^ present worth of the O&M costs.

»
3 Typically, FFS costs are expected to provide an accuracy of +50% to -30%. Final costs would

9 depend on pilot test results, site access, actual labor and material costs, actual site conditions,

~ market conditions, final project scope, engineering design, final project schedule, productivity,

and other variable factors. As a result, the final costs would vary from the estimates presented in

->. this report; however, roost of these factors should not affect the relative cost differences between

-> alternatives.

>
4.6.1 Analysis of AJtemtives

Alternative 1; No Actioa

Since Alternative 1 consists of no action, this alternative would not be effective in protecting
•

human health and the environment or reducing the toxicity, mobility, or volume of the

contaminants. It will not meet the RAOs. Since this alternative does not involve implementing

any process options, this alternative has no associated cost. If this alternative was implemented,

continued recontamination of the SCSD corridor system may occur.
\

Alternative 2: Limited Excavatioa/OCbHc Soil Disposal and Storm Sewer Restoration

The limited excavation near borings SCS-017, SCS-016, and SCS-030 and the restoration of the

storm sewer system would be protective of human health and the environment The excavation

and removal of the surface soil will reduce the health risks due to direct contact with

contaminated soil. The excavation and removal of the soil would also lessen the potential impact

to surrounding areas by reducing the migration of contaminated surface soil to surface water and

^ sediments via storm water runoff. The storm sewer restoration would be effective in eliminating

•i sediment migration through cracks and breaks in the storm sewer piping. The alternative's

) effectiveness would depend upon proper design, construction, and installation of the liner system

' and sealing of the manholes and junction boxes. A breach in the liner or the seals in the

manholes and junction box would reduce the effectiveness.
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:>
H Short-term health risks to workers and area residents would be minimal. Dust suppressions

H would further minimize the risks. Workers would have to enter the manholes to apply the

9 sealants to the manholes and junction boxes. The manholes and junction boxes would be

considered confined spaces. Risks associated with entering confined spaces can be mitigated by
*P •,-. proper air monitoring and backup rescue equipment.

This alternative would only minimally limit the mobility of the contaminants; it would not lessen

~, the toxicity or volume of soil contamination. Based on the protectiveness of human health and

•^ the environment, the overall effectiveness of this alternative in meeting the RAOs would be high.

-^ . Excavation, storm sewer liner installation, and manhole sealing are proven, well-known

<•-} technologies that would be easily implementable. There are contractors located in the area of the

") SCSD Site who are able to perform the work; however, installation of the storm sewer liner

3 would involve specialized equipment and material that few contractors would be certified to

perform. The excavation would be performed using conventional methods and should not

present any special difficulties. The estimated total present worth cost for this alternative is

estimated to be $1,097,000.

Alternative 3: Limited Excavation/Offsite Disposal and Hydraulic Containment" \ "~^~~~~~^^~^~~~^~~^~~~^~~~~~•—~~*~~^~~-*^^^^——^^———
..y

} The limited excavation near borings SCS-017, SCS-016, and SCS-030 and the hydraulic

<HI0 containment system would be protective of human health and the environment. The excavation
^K
v

""' and removal of the surface soils will reduce the health risks due to direct contact with
•J

, contaminated soil and will also lessen the potential impact to the surrounding areas by reducing

the migration of contaminated surface soil to surface water and sediments via storm water runoff.

_.! Extraction of impacted groundwater would protect human health and the environment by

<*} reducing the migration of contaminants into the storm sewer system. This alternative would be

™ effective in reducing the mobility of the contaminants, and may reduce the toxicity and volume of

contamination by capturing and treating the PCB contamination. However, the reduction would not

f,.-, be significant since PCBs are hydrophobic-and do not typically dissolve in water. Based on the

; protectiveness of human health and the environment, the overall effectiveness of this alternative

{ in meeting the RAOs would be high. Long-term effectiveness would depend upon proper

"* TMD-SCSDSI-FFSReportOctober2005.doc 4-13 10/17/2005
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;

'j design, construction, and maintenance of the extraction system components and treatment

3 system.

»
^ Short-term health risks to workers and area residents would be minimal. The extraction and

& onsite treatment is an established technology and is effective in capturing impacted groundwater.

& The technologies associated with this alternative are technically implementable using

conventional construction techniques. Based on the site geology and installation of monitoring

~ wells during the SI, the installation of extraction wells should be easy to implement Typical

-> operation problems for an extraction system stem from failure of surface equipment, electrical

^ and mechanical control systems, and chemical and biological precipitation causing plugging of
N wells and pumps.

Drilling and groundwater treatment equipment contractors are located in the area of the SCSD

Site who are able to perform the work. The extraction well and monitoring well installation will

be performed using conventional methods and should not present any special difficulties.

The total present worth of this alternative is estimated to be $ 1,695,000.

"*•> Ahcnurthre 4: Expanded Excavatkm/Otbitc Disposal and Storm Sewer Restoratioa

*
Removal and offsite disposal of the contaminated soil would protect human health and the

environment by reducing the potential health risks associated with exposure to the onsite

contaminated soil. Removal of the contaminated soil would prevent impact to natural resources

by reducing the possibility of migration of contaminated soil into the SCSD corridor. Although

this alternative removes contaminated soil from the SCSD Site and reduces the mobility of the

contaminants, it does not reduce the volume or toxicity of the contaminated media, but transfers

the contaminants to an offsite location.
J»

Short-term risks would be posed to the surrounding community and the on-site workers due to

_ dust inhalation and ingestion; however, particulate emissions could be minimized using dust

suppression measures. Additional short-term risks would be due to vehicular traffic for both

hauling the contaminated soil to a landfill as well as delivery of the clean, imported soil that

would be used as backfill. The alternative would significantly reduce the long-term risk;

TfcO-SCSDSMTS Report October 2005 doc 4-14 10/17/2005
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) however, contaminated soils remaining directly beneath some utilities may remain onsite. The

) risks of the soils migrating into the SCSD concrete piping would be minimized by the restoration

* of the storm sewer, manholes, and junction box. Based on the protectiveness of human health

and the environment, the overall effectiveness of this alternative in meeting the RAOs would be

* high.

„ The technologies associated with this alternative are proven and well-known. Materials and

-, equipment are readily available in the region. Since this alternative involves excavation near the

^ existing utilities, implementing this alternative would be difficult. Excavation of a portion of the

^ contaminated soils may have to be performed by hand to prevent damage to the existing utilities.

^ fP In addition, some contaminated soils requiring removal are located beneath the groundwater

' table which would add to the level of difficulty. Shoring and bracing would be installed to

minimize groundwater infiltration and to protect workers as the soils are being removed.

^ Weather conditions may also influence the difficulty of the excavation. If fugitive dust

emissions are a problem during implementation, dust suppression measures are readily available.

Disposal capacity is readily available at landfills located in southeast Michigan. Overall, this

,,) alternative would be difficult to implement.

1")
t) The estimated total present worth cost for Alternative 4 is estimated to be $2,053,000.

fc , Alternative 5: Expanded Excavation/Offsite Disposal and Utility Replacement
•- W —

Removal and offsite disposal of the contaminated soil would protect human health and the

-••-., environment by reducing the potential health risks associated with exposure to the onsite

) contaminated soil. Removal of the contaminated soil would prevent impact to natural resources

.,) by reducing the possibility of migration of contaminated soil into the SCSD corridor. Although

v this alternative removes contaminated soil from the SCSD Site and reduces the mobility of the

* contaminants, it does not reduce the volume or toxicity of the contaminated media, but transfers
*SktJa

the contaminants to an off-site landfill
;<<**»

o
Short-term risks would be posed to the surrounding community and the on-site workers due to

dust inhalation and ingestion; however, particulate emissions could be minimized using dust
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suppression measures. Additional short-term risks would be due to vehicular traffic for both

hauling the contaminated soil to a landfill as well as delivery of the clean, imported soil that

^ would be used as backfill. The alternative would significantly reduce the long-term risk. Based

_ on the protectiveoess of human health and the environment, the overall effectiveness of this

<•* alternative in meeting the RAOs would be high.

*>
The technologies associated with this alternative are proven and well-known. Materials and

equipment are readily available in the region. Some contaminated soils requiring removal are

"> located beneath the groundwater table which may make removal difficult. Shoring and bracing

would be installed to minimize groundwater infiltration and to protect workers as the soils are

being removed. Weather conditions may also influence the difficulty of the excavation. If

fugitive dust emissions are a problem during implementation, dust suppression measures are

readily available. Disposal capacity is readily available at landfills located in southeast

Michigan. Temporary water and sewer utility installation will be required during site activities.

The installation of temporary water lines, sewer lines and retention ponds would be difficult to

implement Coordination with the residents, business owners, MCPWO, and SCS would be
•

required to ensure adequate water and sewer services are provided. It is estimated that six

residents and businesses along Bon Brae Avenue would require temporary water and sewer

utility connections. The actual number of residents and business requiring temporary services

will be determined during the design phase.

*

Any accumulated storm water would need to be diverted away from the excavation. The

temporary retention ponds would greatly hinder traffic in the area. The decrease traffic in the

area may adversely effect local businesses and inconvenience local residents. Diverting the

storm water could be difficult, depending on the volume. Overall, this alternative would be very

«, difficult to implement

»
£ The estimated total present worth cost for Alternative 5 is estimated to be $ 1,804,000.
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) 4.6.2 Comparative Analysis of Alternatives

-
|& The purpose of the comparative analysis is to evaluate the relative performance of all alternatives

$ using each of the three criteria identified in Subsection 4.6.1. The comparative analysis

* identifies the advantages and disadvantages of each alternative relative to one another, so that

*̂* key factors can be considered when selecting the appropriate remedial action for the SCSD Site.

"•'-*.

^ Effectiveness
3
^ Alternative 1 is not effective. Alternatives 2 through 5 are variably effective in reducing risks

"»S

associated with direct contact hazards and mitigating migration of the contaminants into the
-) *• .

storm water sewer system. However, if Alternatives 2,3, and 4 are implemented, the potential of

A soil migrating into the SCSD still exists, depending on the effectiveness of the sewer system

•--, sealing. Only Alternative 5 permanently prevents the recontamination of the SCSD. None of the

alternatives lessen the toxicity or volume of the contaminants. Only Alternatives 3, 4, and 5

) lessen the mobility of the contaminants.
'"\
i

; Implementability
-••+»>'

\.j
*, Alternative 1 does not involve any actions to be implemented. Personnel, equipment, and

•«««j
•^ materials are readily available to implement each of the alternatives. Alternatives 2 and 3 would

j|^ be easy to implement and would cause the least traffic interruptions. Alternatives 4 and 5 are

' J the most difficult alternatives to implement due to the extent of excavation. Alternative 5 would

^ be more difficult to implement than Alternative 4 due to the required temporary utility services
0 and construction of temporary retention ponds.
U

* Cost
«i
^ No costs are associated with Alternative 1. Alternative 2 has the lowest total present worth. The

™ Alternative 3 present worth (which prevents migration of the contaminants as Alternative 2

does), is much higher than the Alternative 2 present worth due to the long-term O&M

requirements of the extraction and treatment system. The Alternative 4 present worth cost,

which involves removal and offsite disposal of a majority of the contaminated soils, is greater
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.3 than the Alternative 5 present worth due to the costs of hand excavation and storm sewer

*3 restoration. There are many unknowns associated with Alternatives 4 and 5 that may increase

™ the costs. These include the extent of contaminated soils, presence of additional utilities, and

weather conditions,

^ 4.7 SELECTION OF PREFERRED ALTERNATIVES

» The selected remedial alternative shall achieve a degree of cleanup that is protective of the public

^ health, safety, and welfare, and of the environment and natural resources, hi addition, the cost of

_ a remedial alternative shall be a factor only in choosing among alternatives that adequately

-, protect the public health, safety, and welfare, and the environment and natural resources,

-) consistent with cleanup criteria.

-^ Alternative 1 does not meet the RAOs and is not recommended. Alternatives 2 through 5 meet

the RAOs and all are technically feasible. Alternative 2 offers the same amount of protection as

Alternative 3 with a substantial cost savings. Alternative 4 provides a high level of protection;

' however, residual contamination may be present, thus, the long-term risks would remain.

Alternative 5 provides the greatest level of protection at substantially higher costs than

Alternative 2. The Alternative 2 present worth of $1,097,000 offers a substantial cost savings

^ and a reasonable amount of long-term protection, leading to Alternative 2 being selected as the

--> preferred alternative.

,,/

J

j
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SECTION 5

CONCLUSIONS AND RECOMMENDATIONS

1

5.1 CONCLUSIONS

The following conclusions are based on WESTON's review of available file information and the

results of the April-May 2005 SI conducted by USEPA and MDEQ.

• Based on boring log information and an evaluation of subsurface structures, the
stratigraphy of the study area is variably comprised of sand, clay, silty clay, sandy clay,
and clayey sand zones extending to a depth of approximately 15 feet bgs.

• Groundwater was encountered at varying depths/locations during source area soil boring
activities; however, the hydrogeologic setting of the study area is largely uncharacterized.
Available information indicates that geologic materials are comprised of fine grained
aquitard materials with poorly connected, interbedded water bearing coarse grained
stratigraphic units encountered at varying depths.

;:>
•i

The occurrence and movement of groundwater within native soils at the site is largely
uncharacterized. Based on available data it is assumed that no substantial water bearing
zones exist in the upper 15-20 feet within the study area. Available data indicates that
groundwater (where present) migrates to and from the SCSD corridor via fractures/void
spaces in clayey units, interbedded sand seams, and adjacent utility corridors. Based on
available information obtained from monitor wells set within the SCSD utility corridor it
appears that groundwater is transmitted primarily through fill materials surrounding the
SCSD concrete piping.

PCB concentrations exceeded the TSCA Waste Characterization Level of 50 ppm at
MSB-1 (8-9 feet bgs) at a concentration of 100 ppm, MSB-12 (8-8.5 feet bgs) at a
concentration of 52 ppm, SCS-001 (9-12 feet bgs) at a concentration of 1,125 ppm, SCS-
022-023 (1-3 feet bgs) at a concentration of 31,820 ppm, and SCS-025 (12-15 feet bgs) at
a concentration of 152.9 ppm. PCBs also were detected at a concentration of 822 ppm at
soil boring location SCS-017 (1-3 feet bgs) on the eastern portion of the J.M Olsen, Inc.
property, and at one location adjacent to the water main along Harper Avenue.

PCBs are present in site soils at 21 Geoprobe soil boring locations at concentrations
exceeding the MDEQ Direct Contact criteria of 4 ppm at depths ranging from 0-6 feet
bgs.
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^ • PCBs in groundwater were delected at concentrations exceeding Part 201 GSI Criteria of
1 0.0002 ppm in samples collected at soil boring locations SCS-022, SCS-022-023, and

SCS-025 adjacent to the SCSD utility corridor along Harper Avenue and Bon Brae
~ Avenue, and at SCS-04 1 adjacent to the water main utility along Harper Avenue.
B
y • VOCs were not detected in groundwater or soil samples at concentrations exceeding
•"v applicable criteria.

• PCBs were detected in residential sump system water sample SUMPPUMP-2 at a
.-' concentration exceeding Part 201 GSI Criteria for water.

Analytical data obtained during the source area Geoprobe investigations conducted by the

USEPA and MDEQ during April and May 2005 indicate the presence of PCBs in native and fill

soils surrounding the SCSD drainage system, hi addition, PCB contamination remains

uncharacterized vertically at boring locations SCS-023, SCS-024, SCS-084, SCS-085, SCS-025;

however, based on the results of ongoing monitoring activities of sediments and water within the

SCSD concrete piping conducted by MCPWO, SCS, et ah, a significant source area outside the

SCSD utility corridor has not been determined.

PCB concentrations exceeding 200,000 ppm have been detected in sediments collected from

within the SCSD concrete piping at SCSD Manhole # M71 79 located at the northwest comer of

Harper Avenue and Bon Brae Avenue, suggesting that the current primary source of PCBs is

within the SCSD utility corridor fill materials surrounding the drain. Additional drain sediment

and concrete wipe samples indicate the presence of PCBs at high concentrations within the

SCSD concrete piping primarily between Harper Avenue and E Street along Bon Brae Avenue.

Based on the analytical results of Geoprobe source area soil and groundwater monitoring

* activities, and sump system sampling, limited hydraulic communication appears to exist within a

series of poorly connected fine grained units and water-bearing seams of coarse grained
9
^ materials, the SCSD utility corridor fill materials and concrete piping, the sanitary sewer system

. corridor, the water main corridor, the open drain utility, and area soils.
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5.2 RECOMMENDATIONS

3

3̂

3

Pending MDEQ and USEPA concurrence, and based in part on meeting discussions held with

USEPA, MDEQ, MCPWO, and SCS; WESTON recommends the implementation of the

following remedial alternative(s):

• Alternative 2; Excavation of surface soils containing PCBs at concentrations exceeding

the MDEQ Part 201 DC Criteria, and restoration of the SCSD concrete piping,

manholes, and junction box.
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FIGURES 2-7: SAMPLING LOCATIONS AND RESULTS MAPS 
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Weston Solutions of Michigan, Inc. Saint Clair Shores Drain Site - April-May 2005 SI Report and FFS

TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS- APRIL 2005 (MDEQ)

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample location

Sample Interval

Date

Aroclor 1016

Aroclorl221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268
TOTAL PCBs

MSB-1

1-1.5'

4-Apr-05

-

-

-

-

27
-
-

-

-
27.0

MSB-1

7-8'

4-Apr-05
.

.

.

.

.
_

.

.

-
-

MSB-1

8-9'

4-Apr-05

.

.

.

.

100
_
_
_

-
100

MSB-1

11-12'

4-Apr-05
.
_

_

.

.
_

_

.

-
-

MSB-1

15.5-16'

4-Apr-05
.
_
_

_

0.12
_

_

.

-
0.12

MSB-2

0.5-1'

4- Apr-OS
_

„

,

.

19
_

„

_

-

19.0
Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

K:\20083066.001 Ten Mile DrairASI REPORTYTable 1 - MDEQ April 2005 Soil PCBs.xls
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TABLE 1
SUMMARY OF PCI SOIL ANALYTICAL RESULTS- APRIL 3006 (MDEQ)

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Simple location

Sample Interval

Date

Aroclor 1016

Aroclor 1221

Aroclor 123 2

Aroclor 1 242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1 262

Aroclor 1268

TOTAL PCBs

MSB-2

84.5'

4-Apr-OS

,

•

•

.

0.32

0.12

.
„
-

0.44

MSB-2

11-11.5'

4>Apr-05

•
•

.

.

.

-

.

.
-
-

MSB-2

14-14.5'

4-Apr-05

.

.

.

.

.

-

.

.
-
-

MSB-3

1-2'

4-Apr-OS
.
.

.

.

.
-
.
.
-
-

MSB-3
*«*"4

4-Apr-05

.

.

.

.

.

.

.

.
-
-

MSB-3

8-9'

4-Apr-OS

.

.

.

.

.

•

.

.
-
-

Notes:
All PCD concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

K:\20083066.001 Ten Mile DralrASI REPORTYTable 1 • MDEQ April 2005 Soil PCBs.xls

2 of 8
Data Entered by EM

Data Checked by BB



Weston Solutions of Michigan, Inc. Saint Clair Shores Drain Snff- April-May 2005 SI Report and FFS

TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS- APRIL 2005 (MDEQ)

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample location

Sample Interval

Date

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

TOTAL PCBs

MSB-3

12-13'

4-Apr-05

-

.

-

-

0.16
•

.

.

-
0.16

MSB-3

15.5-16'
4-Apr-05

.

.

-

.
_

_

.

.

-
- •

MSB-4

r
4-Apr-05

-

.

-

-

0.26

0.17
.

.

.
0.43

MSB-4

7-8'
4-Apr-05

.

.

.

-
_

_

.

.

-
-

MSB-4

11.5-12'

4-Apr-05

.

.

.

.
_

.

.
_

-
-

MSB-4

15-16'

4-Apr-05

.
_

_

.

.

_

.
_

-

-
Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

K:\20083066.001 Ten Mile DrairASI REPORTYTable 1 - MDEQ April 2005 Soil PCBs.xls

3 Of 8

Data Entered by EM
Data Checked by BB
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Wnfon Soluttont otMlchlptn. Inc. S»M Cltlr Shont Drtln Stfo • Aprtt-Uiy 3008 S/ Report «ntf FFS

TAIL! 1
SUMMARY OF PCI SOIL ANALYTICAL RBSULTS- APRIL 2008 (MDIQ)

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample location

Sample Interval

Date
Aroclor 1016

Aroclorl221

Aroclor 1232

Aroclor 1242

Aroclor 1 248

Aroclor 1254

Aroclor 1260

Aroclor 1 262

Aroclor 1 268

TOTAL PCBi

MSB-5

1-1.5'

5-Apr-05

.

.

.

•

.

.

.

.

-
-

MSB'S

3-4'
S-Apr-OS

.

.

.

.

.

.

.

.

-
-

MSB-S

7-8'

S-Apr-OS
.

.

.

.

.

.

.

.

-
-

MSB-5

11-11.5'

S-Apr-05

.

.

.

.

.

.

.

.

.

-

MSB-5

15-16'

S-Apr-OS

.

.

.

.

.

.

.

.

.

-

MSB-6

o.s-r
5-Apr-OS

.

.

.

.

.

.

.

.

.
-

Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: SO ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

K:\20083066.001 Ten Mile DrairASI REPORTVTable 1 - MDEQ/oril 2005 Soil PCBs.xls

4 of 8
Data Entered by EM

Data Checked by BB
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Weston Solutions of Michigan, Inc. Saint Clair Shores Drain S/te^pnV-May 2005 SI Report and FFS

TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS- APRIL 2005 (MDEQ)

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample location

Sample Interval

Date

Aroclor 1016

Arodor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

TOTAL PCBs

MSB-6

8.5-9'

5-Apr-05

.

_

.

.
_

-

.

.

-

-

MSB-6

15-16'

5-Apr-05

.
_

.

.
_

-
.
.
-
-

MSB-7

0-0.5'

5-Apr-05

.

»

.

.

0.95

0.53

.

.

-

1.48

MSB-7

4-4.5'

5-Apr-05

.

.

-

.

19

-

.

.

-

19.0

MSB-7

7.5-8'

5-Apr-05

.

,

.

.
_

-

.
_

-

-

MSB-7

11.5-12'

5-Apr-05

,

.

.

_

.

-

.

_

-

-

Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

K:\20083066.001 Ten Mile DrairASI REPORTYTable 1 - MDEQ April 2005 Soil PCBs.xls

5 Of 8
Data Entered by EM
Data Checked by BB
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Wwto/i So/u«on« o/Michfrn, Inc. Stint Clilr Shont Dnln S/rt • Aprt-M»y 2005 SI Riport and FFS

TAIL! 1
SUMMARY OF PCI SOIL ANALYTICAL RESULTS- APRIL 2008 (MDIQ)

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample location
Sample Interval

Date
Aroclor 1016

Aroclorl221

Aroclor 1232

Aroclor 1242

Aroclor 1 248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

|| TOTAL PCBi

MSB-7

15.5-16'

S-Apr-03

.

.

.

.

-

.

.

.

-
-

MSB-9

3.5-3.8'

5-Apr-05

.

.

.

.

5
.
.

.

-
5.00

MSB-9

3.8-4'
5-Apr-05

.

.

.

.

0.31

0.34
.

.

.
0.65

MSB-9

4-5'

S-Apr-05

•

.

.

.

.

0.4
.

.

-

0.40

MSB-9

6-7'

5-Apr-05

.

.

.

.

.

.

.

.
-

MSB-10

3-4'

5-Apr-05
.

.

m

_

24

16
.

.

.

40.0
Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: SO ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

K:\20083066.001 Ten Mile DrairASI REPORTVTable 1 - MDEQ April 2005 Soil PCBs.xlsJApril

6 of 8
Data Entered by EM
Data Checked by BB
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Weston Solutions of Michigan, Inc. Saint Clair Shores Drain Site - April-May 2005 SI Report and FFS

TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS- APRIL 2005 (MDEQ)

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample location

Sample Interval

Date

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

TOTAL PCBs

MSB-10

4-4.5'

5-Apr-05

-

.

-

13

6.1

.

.

-

19.1

MSB-10

10-10.5'

5-Apr-05
_

_

-

0.18

.

_

-

0.18

MSB-10

13-13.5'

5-Apr-05

.
_

.

3.10

2.20

.

.

-

5.30

MSB-11

0.5-1'

5-Apr-05
_

„

-

0.17

_
_
-

0.17

MSB-11

11-12'

5-Apr-05

_
_

.

-

.
_

-

-

MSB-11

12.5-13'

5-Apr-05
_

_

•

-

_

_

-

-
Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

K:\20083066.001 Ten Mile Drain\SI REPORTYTable 1 - MDEQ April 2005 Soil PCBs.xls

7 Of 8
Data Entered by EM

Data Checked by BB
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Wgtton Solution* otMKhlgtn, Inc. SUnt Cltlr Shons Drtin Stt» • Aprll-Mty 2003 SI Rtpart tnd FFS

TAIL! 1
SUMMARY OP PCI SOIL ANALYTICAL RMULTt- APRIL 2008 (MOIQ)

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample location
Sample Interval

Date
Aroclor 1016

Aroclorl221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

| TOTAL PCBs

MSB-11

15.5-16'

5-Apr-05
.
.
.
.
-
.
.
.
-
-

MSB-12

0-4'

5-Apr-05

.

.

.

1.70

•

.

.

.

-
1.70

MSB-12

5-5.5'

5-Apr-05
.

.

.

-

27
.
.
.
-

27.0

MSB-12

8-8.5'
S-Apr-OS

.

.

.

•

52

-

.

«.

-

52.0

MSB-12

15.5-16*

5-Apr-OS

m

m

m

.

.

.

.

.

.
-

MSB-13

o.5-r
5-Apr-OS

.

.

m

m

0.37
.

.

.

.

0.37
Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

K:\20083066.001 Ten Mile Drain\SI REPORTYTable 1 - MDEQ Aoril 2005 Soil PCBs.xlsJAor

8 of 8

Data Entered by EM
Data Checked by BB
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n Johriwnj otUkMaHt. Inc. m Ctflr Shont Dnln Sum • a»5 S/ ftomrt and f fS

TABLE 2
SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ • MAY 2005
SAINT CLA1R SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

KDGNwriMr

Sunpb Intern!

!)•(•

rftltfUfTFIII
Arador.101«

Aredor.1221

Aredbr-1232

Aradw-1242

Arocto - 124*

Arodor-1254

Amctar-IJOD

TOTAL PCS*

MCI . HI <4J . tin

man

4.S-T

17-M.y-OS

I.I I)L

II.7AOJ DI.

0.01]

U4J

«CI -Miff. 111!

RM1T

».IT

IT'hUy^U

9MDI.

110

15

1.125

sci HUH itm

HM17

12- I3.J'

IT-MiyJJ

8CI Hid I1B

FJMH6

fl-V
17-M*yJ)5

n«

on

•.<!

•CI Midi IS'Mt

raois

i:-u'
l7-M«y-n5

•r* Min JT

nixiu

no1

17-M«yJ«

0.50

njij

fl.*J

M1M «<V| '

I-1MJ6

1-6'

!7.M«y-OJ

i.ern.

1.4 nt.

(I2HJ

f.lBJ

umw

6.7

lT-Miy-115

7.NJIJ1.

J.I Ul.

n.u

tl.U

AH PCS concMkritaM r^ottod <n ppm.

OL-Concwk
TSCA WMto

MOEQ Pvt 201

Lwri: H pp*
Orad CmlKl Crttate: 4

to Indoor U CrtMc 3000 ppm
NA • S«npto vutyz^ by «w MOtOtab. twcfara. SDO iwmbv d

SOO - 5*T )̂to CM* Oraup
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TABU I
IUMMANV 0* »CC MIL ANALYTICAL MMULTt

U.I. IPA/MMQ • MAY HO*
•AMT CLAM IMOMI MUM «T1

ST. CLAM tHOAIti IMCHIOAN

r '
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« SeluUoHM QlUleHaul. HM CUT 5>CT. a.a SU - toJJU. JOM s/ mean .nj Ff s

TABLE 2
SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ • MAY 2005
SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

SIX; Number

Xirapb Interval

!>•!•

Fuuatt-mim

A/odor - 101«

Afoctor . 1221

Aiockw-1232

Arodor • 1242

Araeto>-124B

Arndv • 1254

ArodW-1280

TOTAL f C8«

KTH-flMd-irw

IV01T

9-ir
lT-M>yrf)3

3.4 l}[.

1 IDI.

n.ttei

SMI

MCX.Hfm-ll'U

rmn

11-1$'
l7.Miy.flS

1.R Dl.

1.] Dl.

0.05*

4J»

SClt . N4 1* . .ITfl

MINIM

H - 3
1

!7.MiT.0)

•fit. •**(.! -IIS

IW36

3-f i1

ll-M.y-05

KTIt ' BM « • fHt

111)1)17

fi.O1

l7-M.y-(l)

«r«-»n*n-m»

I'lHIJA

4. 11'
17-M.y l̂i

- •

(1.04T

9.141

WK - IW7 (1 - .IIS

iiM>:6

n.j1

m.M.y.d}

1.0 J 1)1.

I.I IX.

n.mjJ

1.7.UJ

sr«-tii7[s..ns\inir-i

l-:rm]f.

NA

1*.M*J-!)J

2 1 1)1.

1 .1 111 .

I) UHJ

4.0 WJ

J - Anriyta cononkalan I

DL • ConMnfr
T9CA W«rt»

MDEQ P«1201 Q*

to Indoor A* Citartc 3000 ppti

NA - Sw*ta vutyMd by ht MOEO U, tfwrafora. SDQ n.

SDO • Svnpfa OaU Om^



TABU I
IUMMARV Of PCS MIL ANALYTICAL MIULTI

U,l. IPAMMO-MAVMO*
IAINT CLAM IMOMI MAIN IITI

IT. CLAM IHOMI. MttHMAN

L_.
MM«H
J *«•!«

ft .'-,
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TABLE 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ • MAY 2005

SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES. MICHIGAN

Sirnpb iMilUi

SIX! Numta

tMmpU Inurnl

Dili

pflBftmTiiii

Arodo* • 1016

Arodor • 1221

Arocfer-1232

Arockv - 1242

ArochM-1245

A/odor- 12M

Arodn.1390

TOTAL KM

SCH- »*(«-»•«

t-rattn

A.r
I«-M.H>5

UCB.HKf-tnil

IW»

«.ir

in.Miy-<i3

II.()7I

ncwi

D.N.I

scs.BiBrt-.nK

IJMITII

OO'

IH.M«y.ll5

KMIIff.J1NHip.X

IWI7II

NA

I*-M«^05

SCS-eiI(«.»'lS

(iXP70 .

ft. 7
l«.M*y-«3

KS.IIJfl.m

IVI070

11-3'

H>M«y-OJ

0.53

0.49

n'Ufl

I.MSJ

BQE-I1JKJ.CV

1:(MIT|}

J - f f

IK.M.r.03

n.44

0.4fl

«i)!.ij

•-VS.U

STS-»I.'(*-»1S

r'HiTn

ft-T

1 H.Miy.03

i i/ni.

iiKVini.

IM^IJ

1.I7IJ

Not«ii
All PCB canewikBtlm r*orM h ppm.
J • Andy* conc«*«lan t« iiHnilil

TSCA Y1m

MOEQ Pvt 201 OwMrtc R>*ton<ri On* ConiKi Critoriv 4

MDEOPwtlOl O
to tndocc M CriMK 3000 ppm
HA - 3«r*t* •nriyzwl by tM MOEQ W, twr*fef». 3OO i*

3DO - a«npto CM* Orwv

DMO.ft.4t, U
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TABU I
lUMMAKV V «t KML ANAIVDCM. MIUIT*
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lAMT CUM IHOMI MAIN IITI

•T CUM IHOMI. MCMOAN
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TABLE 2
SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

'' _-" ''.,,X '._y -.,„-' :^J ^_j> \_J tw/ 1

C — Of* Sflant Onto Sfw - AorfjUiv 300J H ff«co»T tad FFS

Sinqtl* ton 1 ton

$nc, NiimtMr

femfb Iniiml

ItaM

Aioder-1016

A/octof • 1231

A.octa-123!

Arodw - 1242

Areelor-<246

A>odw-12H

Aroctof- 1200

TOTAL FCB«

SCS.niiH.4TS

UKW

5 - 6
1

19-M.yJU

0.1 IJ

a.iu

sn.Hfd.ns
t'JMWJ

l.J
1

.W^.y^J

1.7 Dl.

1.5 Dl.

0.1 JJ

4.IU

ra..,,,,.™

EUIM

i.a'

19.M.̂ 5

0 13

n.j

nno

•.471

SCS.QIKI-Ttf

UNKM

d. r
IV-Miy-03

0.01W

D.01U

scs.ii* (»-»•»;

1M19J

I'T

IV'Mijr.05

scs-eif (i-n-iK

PJKW3

9-11'

l9.|fcH»

XCMIfflt-irtlMllV.S

IIIHI70

NA

iM*r«

«r»..»».™

IOT1

I).]1

i*.M^m

n.47J

1 1 nt.
' I1 1) i

ru
NoM:

J . AntfyM cenewikoton !• M*nri»d.

QL . Concwtkabon rvpwM li • «uM Mmp
T5CA Watto ChvaWizaBDn Uvrt SO ppm

•̂•IdwiUri Otftet CwriKl

MDGO Pwi 201 O«wle R
ID Moor A» CriMa- 3000 ppn
MA - S*npta MtriyMd by tw MOEO I*, thmfara. 300 n

SOO - 3«mp* DM Oreuft
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TABLE 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ • MAY 2005

SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

K»ipl* boiton

HOT, NiimlNr

Sinvb Inttrvil

D*l«

rrtitftiitw^
Arockx - 1016

ArodV'1221

Arodor.1232

Arodor.1242

AredW ' 1248

A/«der • t2B4

Aredor.1200

TOTAL f CM

KrH-tll(t5.U*UI

IJIKW3

II- Iff

19.htoy l̂5

KCX-ni-«)(JK-IM

RDOC4

l»-M.y-n5

«^N) J Dl.

9JOODI.

61(1 J

JIIMJ

KCS-OUfi-.TWI

[•'JKW3

0-3'

l«.M*r-D3

I.I JDL

I.N Cl.

» |TJ

JJIJ

HO - BU () - Oft

1WW3

3-4'

10-Miy-<U

SCS-UI.M*-!'!*

U»91

6.91

ID-hUy-a]

O.D14J

BJ1*J

8CH-«J(».mK

I-MW1

9- 12*

l9-M*ytA5

lira.

i«ra.

n.93J

.w.»u

ICTN -114(4. StS

t-fHW3

4-]'

11-M.)M»S

().«

11.31

n iu<J

n.iMj

KCX-IMfV-ll-tf

iaxtT4

9. ir
19-Miy-OJ

3.7 111.

1.9 m.

n.iiwj

LtlU

Orwt CoMM

MDEQ P vl 201 Owwrte f
to Indm Ak CriMt 3000 p^n
NA . Smpto viriynd by Bw MDEQ U. hfratora, SDO m

300-S«npl*CMaOraup
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•AWT CLAIM IHOMI (MAIN DTI
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HIM
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TABLE 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPAfMDEQ - MAY 2005

SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES. MICHIGAN

JhMpbbtttlM

SIKl Nuintnr

JfaiV* timrvti

D*t*

PAKAMETCM

Aroctor . 1016

Arodei • 1221

Arocfar - 1232

Aiodw - 1242

AtodM • 1241

Arocla - 1254

Arodot - 1260

TOTAL PCM

SCS.MKS-OH

Uinc*

S-f l1

lH'Miy-05

D.S3

n.2

n.(llJ

fl.7SJ

HC8-Plt(7J.fia

?i»»A

rs-T
Id-Miy-OJ

0.9] Dl.

11.3

flOMJ '

IJT4J

8cs-««n-in*

miC4

9-ir
in-Miy-ns

O.JJJ

n.2t)

O.OI5J

1.7J5J

HfS.«*Ml.l.V)H

I!D09A

13- 13'
10-Miy-nj

0.11

0.11

SCS-«T(,I.*').S

i-jior4

!.«•
]4-M.y-n5

11.114 J

0.103 1

fl.U«.1J

scs-tn(.Mis\nnp-»

[•(M)T4

NA

JJ-M4y-OJ

11.1 J

0.05 1 J

•.UIJ

STS-fllT(MimDI'F-f

tWV.4

NA

7<.M»H"i

I1.I113 J

0.03Z J

(1 11} J

t.iTJJ

srx-nzTdi-is'is

|-.(MKM

11. IS-

]4.M*y.llJ

n.i9

0.1179

*.!««

fSCA WNM ChvMriztfon Lwrf « PP"

MDEO Pvt 201 Oinwic RMhtviU Dtf«el ConUCl Crttwl* 4

MOEQ Pw 201 Owwk
to Indow Air CiMvlK 3000 ppn
NA - Swn(J* viriywd by «M MOCO U.

SDQ - BMt̂ l* (Mv Ont̂
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Ul IPA/MMQ-MAVMM
IAJNT CLAW IMOMIMUINIITI

IT CLAIM •HOMM, MICHWAN

HA

t+tor*

.M.I

• M|)

WWII

1) I*

"M

MM*

MM

* (

HM*t*l

i HIM

1 HIM

«M

MHll

1 • 1

I'M»«*

• MIM

•t*

until

uiy

Ml

I I l»

itUtrM

• MM

• MU

* ti

ltM.̂ 1

nil
••.MY**

nil

lill
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TABLE 2

SUMMARY OP PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ • MAY 2005

SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES. MICHIGAN

Simpb bnil«n

KIR; NwntMr

H.mpUlMinr.1

n.i.

PARAMETEK1

Aroctar-1016

AiocfQf-1221

Aieefar-1232

Ateclor-1242

Aroctor.124a

Aroclw - 1254

• Arocbr-IZBO

TOTAL PCM

Krs-e.ud.j-n«

I-JIOTO

1.5 -1-

li-MfH)*

0..3J

" 2 7 J

ni )

t.4SJ

W8 »M(1 f>l

IMU

4 . 3 -

iM4v«

0.49

•«

SCMJ4(l'S1S\l)(lF-4

I'JMITH

4 - 3 '

1K-M.JMIJ

injni.

MI J m.

046 )

tj.au

urs-njsn • IJIH
l-IKITIt

i - i.)1

l«.M.r..3

(1.34

n.i I

0.44J

SCS . fl.13 (4 . S')H

laxim

4 . J -

...M.y.n»

O.ITX

IMIT4

«.1S1

wx-fl.UHi.j-rw

f«)T(l

nj- r
IIMqMH

0 HI

B.1W

jtra-B.un.i'w

I-1XITO

I -3'

IH.Miy.tl*

Oil

f l W J

iini7J

0.52TJ

so.nvrn s-i'is

IWJl

4. V

19-M.X-..3

1 2 ni.

i) f-r,

(MM

1.1U

NotoK
Al PCS cone** BOOM reported In ppm.
J • An«fyt» cancwilrcBen HJ MbnaM.

OL • Connnbrton nporM li • dhtod ivnpl* r«wll
TSCA WMW CtwcMzrton L»v«l: 50 ppm

RMkfenU Oir«ct CenlKl
CrrurlK4ppm

to Indoor Air CrMoriw 3000 ppm
NA - S«mpt« vtrfynd by to MOGO tab.

SDO • Svnpto O«B Oroup

. SOO numtar do** not ••(•!.
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Weston So/utona of **cM»n. ^ SMI CU, Shy*. m»i SIT.. taMIn urn SI B«xx «in Fra

TABLE 2
SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

S.ffpl.l.n.1.,,

MX! Nwnl»r

*»*1*t l«Mml

p.,.

PARAMETER!

Arodor.1019

Aroclw - 1221

Aroctor . 1232

Aradv-1242

Arodff - 1248

AroclOf - 1254

Arodw . 1280

TOTAL PCM

*n-MlUJ.|V

fmct

1.3 -T

».M.r49

l>.15

11.1

0.0 NJ

«44J

•o.Hin-ini

I!l)0r4

1 . I.*1

14.M.rO)

0.036 J

n.njTJ

..MU

BCR -l« [1. «•»

IOTOC4

».»
M.MVM

SCH-M.MI1-1.VM

nior4

13-11-

14-M.y-US

0039

• •1*

HNX1I

3.4'

M.M.H13

HCH t4< ra mrjinr

imioi

NA

14-M.̂ S

«C«.»44|M . I11H

IMKll

1 1 IT

I4.M.H»

K-S Mill 5 J.S1S

I-IMK1I

t « . 3 y

I4.M.y.O>

AlPCBe

J - Anrfyt* unewif rihxi !•

DL • Concwikabon r»porW to • efcted svn|rii rwull.

TSCA WM>« Ch.rtrlnaoo Uwt 50 ppm

MDEO P«t 301 Otnwte RMttviU Otacl Conlacl Cfi

MOCQ Pvl 201 Owwto RwUwtU «
to Indoor Aft Crltata: 3000 MM
NA - Svnpto •t̂ yzwi by h* MDEO W>. «wn*9M. SDO numtar 4

800-SBnpKOMOraup
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TAILII
IUMMANY Of PCI SOIL ANAlVTtCAL MIULTI

U.I.IMMOIQ-MAVIOM

•T, CLAM IHOHW, WCHIOAN

iimjitnmi

PttitoMriw

niM'

h.

**•*'»*

fcMfr.llfl

*«*» IMI

feMfe'lM

4*Mto-iM

4MM»,I|M

*•** (Mi

ttTTM rflH

|_tl

l:f

HMMM4

MMll

HA

M *̂*r*»

M*J|

If tr

MW^M

hvJl

iti l|'

IhktoHM

PTf*

it- it
Mito»«i

MUI

1 . t

l*«kr«i

I9M1

II 1*
|lkbr«4

r*Bit

1 : t

l»*r*i

IMK

»itlH

,»,

«f*J
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Wexton Sotuttofu ofUkHtfn. Inc. f Clir ShffM D««i Sfa - jlirfJUiv a»5 S/ Rnmi iffrf FP5

TABLE 2
SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ • MAY 2005

SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

*"-<*t-"«

mWNMtar

*1*l— »'

n-ta

PAHAMgTEMJ

Arodor . 1018

Arm** . 1221

Arodw-1Ztt

Arodor-1242

Aroclor.lMa

A-odw.1254

Aiocte • IWQ

TOTAL PCM

HCK-MtU.IV

4>r
35-M.rM

HCT. Mini, im
BKUJ

13 • 11'

M-Miy-03

aun.

IUI J

0.04IJ

IJJ«

•n-Hifi.i-M

NA

i-r
H-M-HW

sn-isini-M-ui

13 - 13'

3J.Mny.OS

D.J)

Mi

•CS-4K1J-2.IV

NA

1.5-1.3*

lt.M.r̂ .3

_ HCS.MKf-ll-W

0. Iff

J6-M.r-n3

ST-WJI ff.irmNv.ii
NA

9- I01

16-Miy-ns

M-H.HKI2.H-HI

11- U1

3fr.Miy.n5

Netoi:

J - Anriytt cencwttrton to wtawM.

TSCA WHI* ClwiMiMton UnC » ppm

MDEQ P«i 201 Oiraric RMWwiIri Otoct ConUct diWHr 4

NA • 9«n*to wriynd by twHOCa M. fmfn. 8OO numb* dM« rwtvM.



TAtLII
IUMMAMY Of PCS IOC ANALYTICAL MMJLTI

U.I.IPAMMQ-MAYMM
MINT CUM IHOMI MAIN IITI

IT, CLAM IHOMI. WCHWAN

"•*"""'
•MiHoM

DM

»••• MM

•MM -mi

*•«•>• 1M

M»:I«M

«•••« IIH

—«. IH>

KMH.MM

«•« Kin im
Mil

• ir
II *l H

MH

4

"'M

HIU

m «i|ii IIT.

Ml

ii. ir
(*-»*

nn.
1 1 in*
-ii •

nil

HjMiiii mm* ii

nwii

NA

IMA^Mt

i«n
lalM

.Mil

IHJ

KJ MU IV

MNH

1 «

M:»T«*

• Ull

Mill

•LMMlMUWlt II

mill

„

(»u>rU

• •H)

• IW

Ma HTIII ini

HMH

II: I*

IMfcr*

'

• •III

HIM

MAMTlll IPUNH* . II

iwi

NA

MM*M

• •III

I.IU

«• M*ll fM|

IIMII

1 Ir

I* tfcr'l

...

• Ill
taM



Wiston Solutions of Mfchfain, Inc. fri S«« - >!jvtf-M«y aJ03 S> Brno* and Ff S

TABLE 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ - MAY 2006

SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

SIX! NiMdMr

DIM

PARAMETERl

Arodor- 1018

Arodor • 1221

Aradw • 1232

Arodor - 1242

Arodw • 1248

Arod«-1254

Aroctor.1360

TOTAL PCM

KCIM4«»^WDIPP.|«

I.JKKJI

NA

J4.J*y.nj

11.1

00»J

•-UW

NolM

J . Andy* eonMQMtoi to ij*ii«»t

KCS-HXI-lfUl

I90J5

«- IT

M-M.y.03

(I.OMJ

UMJ

«cs«i(i.i™i,i.r.i7
H»KII

NA

M.M.,J15

n.l)tf}

n.MTj

I.IHJ

m.mni-iiw

IJKIJ5

ia. t3'
«.M.r«s

<l.n:4j

MUJ

S0i..77,i.n»

I)M1J<

«.!•

!!.«.,.!«

.VS .«77(f - Il'TJI

rau;

'J. IJ-
«.M.̂ S

«•».»»«..•»
IWUI

ft • V

1M,.K

r> t DI.

:9nl.

II MI

1M1

w-s.mn.iils

l-nu)

i. ir
!j.M.y.(IS

2.41)1.

u»n>.

„

.1..VUJ

n.

OL • C«wifr*cn raporM 1* « dhitad ••nob rmA.
TSCA WMta ChvMlzrion Lw«l: SO ppm

MDEO Pvl 201 OwMrte RMkhnU Or«cl ConlKl Crttefl*. 4 ppm

MDEO Pvl 201 O«tMc R*44wiU Sol Votofluion
to Indoor A* CrttvlK 3000 ppm
NA . Swnpta vtdynd by ttM MOCQ U, ttMratara. SDO nwr*w AM* nol «1«L

SOO • Svtipto D«B Oreup
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..HI
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\J

i SOMkH of Melton Inc. €
TABLE 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPAMDEQ • MAY 2005

SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

1-1*1— «-
six; N«I»W

Kempt* lnlirv.1

Dili

PARAMETER!

Aradoi -1016

Aroclor-1232

Afodor-1242

Arodor . 1248

Arodor-1254

Aroctor.1260

TOTAL PCM

STK . 11.1 It . ••)•

NA

6.V

16.KUy.Q5

flCX.tUft.irul

NA

9- ir
ia.M.y.1*

HTM • 414 (1 . **W

NA

3- f

li-M»y-H3

•CS • M4 (* . fUt

NA

4 - f f

36.M.y^5

SC«.*»M<»- ll'llt

NA

». ir
I6.M.y...3

27

17

KCH - Hi (.1 - 4111

NA

].«'

»-M.y.ni

11

11

KTH . HI (4 . f Id

NA

6 -T

IC-M.y.(»J

If.

u

NA

]f,-M.y-<i3

11

,,

(HJdl ll-M

NA

If.-M.y-IIJ

3)

„

All PCB conwntrHww ftpffM h ppn.
J • Anriyto concvikalMn )• MlbnMd.

DL - Concaniitdon r^wM It • dkiM
TSCA Watlt Ch«Mriz«Oon Lw«l: 50 pp

MOEOPV1201OW
to Indoor Ak CtttariK 3000 r*m
h4A - S*nf* anriyMd by •« MO6O U. twnfcr*. SCO m

SOO • S vnpto D«to Or<M»



' J \J

Ine. S*n( D«y SfXVM Of*n Stft • Aort-Mtv 300B SI Rtoorl md WS

TAtlll
IUMIMHY 0* VOC MIL ANALYTICAL MIULTS

•AINT CLAIM tHOftU DMAIN MTI

Sample Uoculon
StXJ Numtwr

S«mpl« Innrvil
Pir«m»i»ri D*w

(ppm)
ACCIOM

SCS • 001 (4,3 • 9)S
E002I
4.J-91

I'-Miy-OJ

.

^SCS-OOI(9- I2)S
10021
».I2'

|7.M«y.OJ

.

SCS -001 (12- I).5)S
E002I

1 2 - 1 3 3 '
p.Miy.OJ

SCS .030(0-3)5
£002 1
O.J'

p.Miy.05

.

SCS • 0)4 (4 . ))S
E002I
4. 3'

p.Miy-OJ

.

SCS -047 (10- IDS
EOOJT
10-11'

29-M»y-0)

0009J

DUP-ISVOO
EOOJJ

J5 Miv-OJ

.

.SCS - 048 (2 - 3)S
EOOJ3
2 - 3 '

2J.Miy.OJ

NOIM:
ppm • part* p«r mHMon
J • R«»ult It Mlimalcd
SCO • Sampl* Oil! Group

10/17(2009
DM! (fWfid ly IU
0(11 CtuclM By BB
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Mteston Solutions of Michigan, Inc. Saint
c

Clair̂ iiortores Drain Site - April-May 2005 SI Report and FFS

TABLE!
SUMMARY OF VOC SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

Sample Location
SDG Number

Sample Interval
Parameters Date

(ppm)
Acetone

SCS- 001 (4.5-9)8
E002I
4.5 - 9'

17-Mav-05

.

SCS -001 (9- 12)S
E0021
9- 12'

17-Mav-05

.

SCS -001 (12-13.5)8
E0021

12- 13.5'
l7-May-05

-

SCS - 030 (0 - 3)S
E0021
0-3'

17-May-05

.

SCS - 034 (4 - 5)S
E0021
4-5'

17-MaY-05

_

SCS -047 (10- 11)S
EOOJ7
10- 11'

25-Mav-05

0.009J

DUP-1SVOO
EOOJ5

25-May-05

,

SCS - 048 (2 - 3)8
EOOJ5
2-3'

25-May-05

_

Notes:
ppm - parts per million
J - Result is estimated
SDG - Sample Data Group

10/17/3005
Data Entered By: EM

Data Checked By BB
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WMttn SoMWW Of MWWg**, Me

TABLE 4
SUMMARY OF PCB WATER ANALYTICAL RESULTS

U.S. EPA/MDEQ. MAY 200S
SAINT GLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

Surnplf Locillon

8DC Number
Sample latarval

Datt

PARAMETER

Aroclor- 1016

Aroclnr- 1221

Aroclor- 1232

Aroclor- 1242

Aroclnr - 1 24*

Aroclor- 1254

Aroclnr • 1260

TOTAL PCBS

PHI 101 RwMwUil ud CMMMKII) I

Qnxmdwim •whM Wiw
hiMrikMCriMcii

•

•

•

0.0002

OroM^wtM VeMUiMleii to
Mow AlrCriwrtt

•

•

•

•

•

-

0.045

OfOWwWMSf
CottlMt Cnwn4

.
•
.

•
•

0.00.13

SCS-022-02J(JK-I)W

BOOA6
NA

19-May-05

.

•

.14

-

0.11

3.8

SCS-04I(7.9')W

EOOA6
7-9'

20-Miy-05

.

.

.

.

16
.

-

1.6

SCS • SUMPPUMP • 2

EOOA6
NA

20-Miy-OS

.

-

.

00002 3 J

-

0.00025

Motet:
All PCB concentrations reported In ppm.

J - Analyte concentration Is estimated.

DL - Concentration reported Is a diluted sample result.
SDO • Sample Date Group

K:V200S30M.001 Ttn Mill DrUrtSI REPORTNTiU* 4 - PCB W»l»f Anilyllcjl Rnulll PPM(r«v).«l» . 10f3

10/17/2008
D«l»EnHrrtBy EM
DlUCheckMBy BB
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Weston Solutions of Michigan, Inc. Saint Clair Shores Drain Site - April-May 2005 SI Report and FFS

TABLE 4
SUMMARY OF PCB WATER ANALYTICAL RESULTS

U.S. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

Sample Location

SDG Number
Sample Interval

Date

PARAMETER
Aroclor- 1016

Aroclor - 1 22 1

Aroclor -1232

Aroclor- 1242

Aroclor- 1248
Aroclor- 1254
Aroclor- 1260

TOTAL PCBS

Part 201 Residential and Commercial 1

Groundwater Surface Water
Interface Criteria

-

-

-

-

-

-

-

0.0002

Groundwater Volatilization to
Indoor Air Criteria

-

-

-

-

-

-

-

0.04S

Groundwater
Contact Criteria

-

-

-

-

-

-

-

0.0033

SCS-SUMPPUMP-3

EOOA6
NA

20-May-OS

-
-
-

-
-
-
-

.

DUP-2W

EOOA6

NA
24-May-05

-

-

-

-

-

-
-

-

SCS-044(12-16')W

EOOA6

12- 16'

20-May-05

-

-

-

-

-

-
-

-

DUP-1W

EOOA5

NA
l9-May-05

-

-

-

-

0.002 IJ
-
-

0.0021
Notes:
All PCB concentrations reported in ppm.
J - Analyte concentration is estimated.

DL - Concentration reported is a diluted sample result.

SDG - Sample Data Group

Notes:
All PCB concentrations reported in ppm.
J - Analyte concentration is estimated.

DL - Concentration reported is a diluted sample result.

SDG - Sample Data Group

K:\200630ee.001 Ten Mile DralnVSI REPORTVTlble 4 - PCB Water Analytical Results PPM(rev).x)s 2 Of 3

10/17/2005
Data Entered By: EM

Data Checked By: SB



«aml CUtf 8»OM Oftm Bit* • Apni.May tOOt 81 *»po<l and MB

TABLE 4

SUMMARY OF PCB WATER ANALYTICAL RESULTS
U.S. EPA/MDEQ - MAY 2006

SAINT GLAIR SHORES DRAIN SITE

ST. GLAIR SHORES, MICHIGAN

Sampl* Location

SDG Numbtr

Simpl* Ultrvil

PARAMgTER

Aroclnr • Ifilh

Aiocloi • 1221

Aiuclur • 1232

Aroclor • 1242

Aroclnr - 1248

Arnclor- 1254

Arnclor- 1260

TOTAL PCBS

PM 101 Mi

Oraundwiitf Siufk* Wiir
InwhMCrtMfii

0.0002

iiitmUiuUComnwuUII

OtoundwiM Volwilcuuoti io
!»4«xAltCnwt«

0.045

OrawrfwiMr
CMIIMI CriMrti

0.0033

SC8-022(IS-IS')W

EOOA3

15-11'

!9-May05

00019

0.0019

SCS • 02S (« • »')W

EOOA3

6-9 '

20-Miy-05

17

0.68

III

SCS-SUMPPUMP- 1

EOOAS

NA

19-Miy-OS

•

Notet:

All PCB concenlrallons reported in ppm.

J • Analyle concentration Is estimated.

DL - Concentration reported I* a diluted sample result.

SDO • Sample Data Group

Notes:
All PCB concentrations reported In ppm.

J • Analyte concentration Is estimated.

DL - Concentration reported Is a diluted sample result.

SDO • Sample Data Group

K A200830M 001 T«n Mile DnlrtSI REPORTYTibl* 4 • PCB WMr AiulyUnl RwulU PPM(rtv).xli 3 0(3

10/17/2009
Dill Enltrwt By: EM
Dall Ch»ck«d By: BB
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Weston Solutions of Michigan, Inc. Saint Clair Shores Drain S/te - April-May ZOOS SI Report and FFS

TABLE 5
SUMMARY OF VOC WATER ANALYTICAL RESULTS

U.S. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE

ST. CLAIR SHORES, MICHIGAN

Sample Location
SDG Number

Sample Interval
Parameters Date

Acetone
Benzene

Bromodichloromethane
2 - Butanone

Carbon Disulfide
Chloroform

Cyclohexane
Dibromochlorometnane
1,3 - Dichlorobenzene
1 ,4 - Dichlorobenzene

Dichlorofluoromethene
Ethylbenzene

Melhylene Chloride
Trichloroethene

Toluene
Tetrachloroethene

1 .2,4 - Trichlorobenzene

Part 201 Residential and Commercial 1

Ground water Surface
Water Interface

Criteria

1.70
0.2 (X)

ID
2.20
ID

0.170 (X)
NA
ID

0.038
0.013

ID
0.018

0.94 (X)
0.20 (X)

0.14
0.045 (X)

0.03

Groundwater Volatilization
to Indoor Air Criteria

1. 000,000 (D,S)
5.60
4.80

240,000 (S)
250
28
NA
14
ID
16

220
110
220
IS

530
25

300 (S)

Groundwater
Contact Criteria

31.000

11
J4

240.000 (SI
1.200(51

ISO
NA

11
I
64

300(51
170(5)

220

22
530 (S)

12
12

SCS-022(15- I8)W

EOOA6
15-18'

19-Mav-OS

0.003 U
0.0001 8J

-
-
-
-
-
-
-
.
-
-
-

0.00049J
0.000 19J
0.000 14J

-

SCS - 025 (6 - 9)W

EOOA6
6-9'

20-Mav-05

0.0077
-
-
-

0.00043J
-
-
-

0.00068
0.00085
0.00029J

-
-
-

0.00030J
0.00012J
0.00033J

SCS -041 (7-9)W

EOOA6
7-9 '

20-Mav-OS

0.048J
0.00046J
0.001 9J
0.01 2J

0.00025J
0.0032

-
0.00070J

-
-
-

0.000 IOJ
0.00025J

-
0.00066J

-
-

DUP- 1WVOC

EOOA6

24-Mav-05

0.0057
-
-
-
-
-
-
-
-
-
-
-
-
-

0.0001 6J
-
-

SCS-044(12-16)W

BOOA6
12- 16'

24-Mav-OS

0.0064
0.000 12J

.
-

0.00054
-

0.000 17J
-
-
.
-
-
-
-

0.00029J
-
-

Trip Blank 1

EOOA6

19-Mav-OS

0.004J
-
-
-
-

-
-
-
.
.
-

0.00026J
-
-
-
-

Trip Blank 2

EOOA6

20-Mav-05

0.0037J
.
.
-_

.
-
-
.
.
.
-

0.00026J
-

0.000 1 5J
-
-

Trip Blank 3

EOOA6

24-May-05

0.0042J
.

.

.
-
-
.
_

-
0.00028J

-
0.000 18J

-
-

Notes:
Criteria based on MDEQ - Part 201 Generic Cleanup Criteria and Screening Levels, December 10, 2004
All concentrations reported in ppm.
J - Result is estimated.
- - Analyte was not detected.
ID - Insufficient data to develop criteria.
NA - Criteria is not available.
D - Calculated criterion exceeds 100 percent, hence it is reduced to 100 percent or 1,000,000 ppm.
S - Criterion defaults to the hazardous substance - specific water solubility limit.
X - GSI criterion shown in the generic cleanup criteria tables not protective for surface water that is used as a drinking water source.
SDG - Sample Data Group

KUOOMOM.OOI T«i Mfe OrakiW RlPORTTOMl I. VOC W 1 0(1

10/17/2005
Data Entered By: EM

Data Checked By: BB
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TABLE 6

IDENTIFICATION AND SCREENING OF TECHNOLOOIE8
SAINT CLAIR SHORES DRAIN SOURCE REMEDIATION

ST. CLAIR SHORES, MACOMB COUNTY, MICHIGAN

Gt niril Response
Action

No Action

nstilutlonal Contrail

Contiinment

Trculinciil

Remedial Technology Type

No Additional Action

Deed Restrictions

ACCOM Restrictions

Capping

Hydraulic Barriers

In Silu Physical/Chemical
Processes

Technology Proctu Optloni
No Action

-and UM Reiiriclioni

Fencing, signs, etc.

Clay/Asphallic/Concreie

Extraction Wells

Soil Washing

Solidification/Stabilization

Vitriflcitlon

Description

Provides • baseline comparison

Restrict (he property to • specific use A majority or the effected area contains
constructed city and county roads and will be unlikely to he further developed Deed
restriction on private property would be difficult to enforce,
Potentially applicable with other remedial technologies for immediate short term and
ong term protection of human health.

Majority of effected area 11 cupped by existing concrete nnd nsphnliic roads, pnrkmg
areas, and other development etc Additional capping material or capped area would
not prevent further migration of contaminants into the 10 mile drain corridor
Clipping of surface toll contaminants would prevent exposure, however surface soils
contamination is on private property which would make maintenance of the cap
difficult Deed restrictions would be required on the private property which would be
difficult to implement
I'xlraclion wells would be placed in the vicinity of the 10 mile drain corridor and
would he pumped At a rate to change the hydraulic gradient, thin creating a hydrnulir
barrier to prevent further contaminant migration f-xlraclcd groumlwatcr would
require nnsilc lirulmcnl ur nlTsilc disposal.
Solvents and/or surfactants arc injected into the subsurface to extract contaminants
The solvent is then recovered and treated 1 .ow permeability soils located at the site
would impede (he ability of the solvents nnd/nr surfactants coming into cnntncl wiih
the contaminant, resulting in reduce effectiveness. Numerous applications, of solvents
and/or surfactants would be required thus extending (he time frame to reach cleanup
Wall.

Solidification and stabilization agents (portland cement, cement kiln dual or fly ash)
are Injected Into the subsurface in proper portion and mixed with (he soil using
backhoei for surface mixing or auger for deep mixing. The contaminanti are
encapsulated reducing the mobility of (he PCBs but does not concentrate nor destroy
(hem, Technology not practical due to the number of utilities in the Impacted area,

Electrodes are inserted into (he ground it a deiired treatment depth, An electric
current flows through the electrodes and generates heal, melting the soil which
typically melts at 1,100 degrees Celsius. The soil solidifies into vitrified monoliths
upon cooling, Off gas collection systems are generally necessary, Technology would
effect the geotechnical properties of the subsurface causing subsidence of the existing
roadways. Technology may also damage the existing utilities in the area.

Screening Results
Retained

P. h m mated

Kciumcd

Hlnmnmcd

Krl.imcd

Eliminated

Eliminated

Eliminated

K:\20083.066.001\FFS\Tablas\Table6.xls Page 1 of 3 10/17/2005
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Weston Solutions of Michigan, Inc. Saint Clair Shores Drain Site - April-May 2005 Sf Report and FFS

TABLE 6

IDENTIFICATION AND SCREENING OF TECHNOLOGIES
SAINT CLAIR SHORES DRAIN SOURCE REMEDIATION

ST. CLAIR SHORES, MACOMB COUNTY, MICHIGAN

General Response
Action Remedial Technology Type Technology Process Options Description Screening Results

Treatment (continued)
In Situ: Physical/Chemical
Processes (continued)

In Situ: Biological Processes

Chemical Oxidation

Bioremediation

A blend of catalysts and oxidizers are injected into the subsurface to oxidize
contaminants. Low permeability soils located at the site would impede the ability of
the catalysts and oxidizers from coming into contact with the contaminant, resulting in
reduce effectiveness. Numerous applications of the oxidants would be required thus,
extending the time frame to reach cleanup goals.

Using indigenous or exogenous bacteria, bioremediation techniques attempt to
optimize the microorganisms ability to breakdown the contaminants. PCBs may
degraded anerobically, aerobically or through a combination of the two. However,
PCBs biodegrade at a very slow rate requiring a longer time to reach cleanup goals.

Natural Attenuation

Natural processes such as dilution, dispersion, volatilization, biodegradation,
adsorption, and chemical reactions with subsurface materials reduce contaminant
concentrations. Can be effective for VOCs and SVOCs. Longer time required to
achieve cleanup criteria.

Phytoremediation
Uses plants to remove, stabilize, and destroy organic and inorganic contaminants in
groundwater. Only effective for shallow groundwater. Area requiring treatment is well
developed containing concrete and asphalt roads and parking lots.

Ex Situ: Chemical/Physical
Processes

Offsite Incineration

Waste is subjected to temperatures typically greater than 1,000 degrees Fahrenheit in
the presence of oxygen to cause volatilization, combustion and destruction of the
contaminants. Nearest offsite incinerator capable of accepting the wastes from the 10
mile drain site is in Coffeyville, Kansas. Would not be cost effective technology due
to transportation costs.

Onsite Thermal Desorption

Waste is subjected to temperatures typically between 300 degrees Fahrenheit and
1,000 degrees Fahrenheit. Contaminants are volatilized but typically not oxidize nor
destroyed, Would require a large amount of space for material handling. Not cost
effective for the amount of waste material at the ten mile drain site.

Chemical Dehalogenation

Contaminated soil is mixed with sodium bicarbonate in the amount of 10 percent of
the weight of the contaminated material. The mixed material is heated for
approximately I hour at 630 degrees Fahrenheit in a rotary reactor. PCBs are
completely dechlorinated and partially volatilized. Requires a large amount of area
for material handling. Contaminated soils will require screening, mixing and
stockpiling. A large area will be required to implement the technology. Not cost
effective for the amount of waste at the site.

Eliminated

Eliminated

Eliminated

Eliminated

Eliminated

Eliminated

Eliminated

K:\20083.066.001\FFS\Tables\Table6.xls Page 2 of 3 10/17/2005
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TABLE 6

IDENTIFICATION AND SCREENING OF TECHNOLOGIES
SAINT CLAIR SHOWS DRAIN SOURCE REMEDIATION

8T. CLAIR SHORES, MACOMB COUNTY, MICHIGAN

Central RtiponM
Action

Treatment (continued)

Disposal

Remedial Technology Type

In Situ Physical/Chemical
Processes (continued)

Ex Situ Hiological Processes

Off-site Landfill

Technology Proces* Optloni

Ivenl Extraction

il Washing

ml farming/composting

/pe II Landnil

5CA Permitted Landnil

Dticrlptlon

Solvent extraction doei not deitroy wutt but If • phyncal meini of separating

contaminant! from soil and scdimenti. Contaminated loili will require screening and

processing The soils may need to be made into a slurry by the addition of solvent and
water to promote pumping of the mixture. A solvent is added to the soils and
processed in an extractor where the pressure or (he temperature of (he moisture is

changed causing the contaminants to separate from the solvent Further treatment of

(he extract cuiunming v iiiucnlrmed contaminants nnd water would he required
Would require a large urea I'or material handling. Not coil effective for (he nituiuw of
waate at the Site.

Water bused remedial technology (hat mechanically mixes, washes, and rinses toil to

remove contaminants ContAminatcd soil is mixed with wash water and possibly
surfactants to remove contaminants from soil and transfer them to the extraction lluid.
The soil and wash water arc then separated, and the soil is rinsed with clean water
Water used in (he solid winning process requires treatment Vapor treatment may he

needed to control air emissions during material handling Would require a large area

for material handling Not cost effective for the amount of waste at the Site

Involves piling contaminated soil in hcapi with ncmtion being accomplished by
pulling a vacuum through the heap. Composting is a thcrmophilic process that

involves the co-storage of contaminated soil with building ngciils. such as chopped

hay or wood chips Requires a large area for material handling. Time required to

reach clean up goali would be greater than with other technologies.

Soils with PCBs less than SO ppm would be transported and disposed al a Type II

landfill in southeast Michigan
Soils with PCBi greater than 500 ppm would be excavated from the site and
transported to (he Wavne Disposal. Inc landfill In Belleville. Michigan,

Scrtt nlng Result*

l-liininated

(•Intimated

Eliminated

Retained

Retained

K:\20083.066.001\FFS\TablesVrable6.xli Pag* 3 of 3 10/17/2005



Weston Solutions of Michigan, Inc. Saint Clair Shores Drain Site - Supplemental Site Investigation Report

TABLE 7

ALTERNATIVE 2 COSTS
LIMITED EXCAVATION/OFFSITE DISPOSAL AND STORM SEWER RESTORATION

i
Tasks Quantity Units Unit Cost Total Cost

($/unit) ($)
Capital Costs

Site Mobilization/Preparation 1 Lump Sum $10,000.00 $10,000

Disposal of Surface Soil Near SCS-017
Excavation, Handling, Waste Characterization
Soil disposed as a TSCA Characteristic Waste
Soil disposed as a non TSCA Waste (in Type II Landfill)
Backfill
Site Restoration (revegetation)
Verification Sample Analysis

Disposal of Surface Soil Near SCS-016 and SCS-030
Excavation, Handling, Waste Characterization
Soil disposed as a non TSCA Waste (Type II Landfill)
Backfill
Site Restoration
Verification Samples

Storm Sewer Restoration
Cleaning of Storm sewer Pipes 48 inch diam
Cleaning of Storm sewer Pipes 15 inch diam
Cleaning of Storm sewer Pipes 66 inch diam
Disposal of standing water in storm sewer system
Disposal of sediments and debris in storm sewer system
Excavation to Expose Manholes
Disposal of Soils Near Exposed Manholes
Liner installation 48 inch diam. Pipe
Liner installation 15 inch diam. Pipe
Liner installation 66 inch diam. Pipe
Manhole reconstruction
Manhole restoration
Junction box restoration
Asphalt Pavement Restoration

Demobilization
CAPITAL SUBTOTAL

Bid Contingencies (10%)
Scope Contingencies (25%)

CONSTRUCTION TOTAL
Permitting and Legal (5%)
Construction Services (15%)

IMPLEMENTATION TOTAL
ENGINEERING DESIGN

TOTAL ESTIMATED CAPITAL COST

830 cubic yards
830 tons
270 tons
830 cubic yards

7,500 square feet
15 each

1,740 cubic yards
2,260 tons
1,740 cubic yards
7,850 square feet

15 each

505 linear feet
140 linear feet
350 linear feet

55,600 gallons
98 tons
37 cubic yards
48 tons

505 linear feet
140 linear feet
350 linear feet

2 each
120 square feet
30 square feet
22 square yard

1 each

10%
25%

5%
15%

8%

$11.50
$120.00
$17.50
$7.50
$0.04

$65.00

$11.50
$17.50
$7.50
$0.04

$65.00

$30.00
$20.00
$30.00
$0.40

$120.00
$11.50
$17.50

$265.00
$140.00
$550.00
$600.00
$15.00
$15.00
$31.00

$8,000.00

$9,545
$99,600
$4.725
$6,225

$300
$975

$20,010
$39,550
$13,050

$314
$975

$15,150
$2,800

$10,500
$22,240
$11,760

$426
$840

$133,825
$19,600

$192,500
$1,200
$1,800

$450
$682

$8,000
$627,042
$62,704

$156,760

$846,506
$42,325

$126,976

$1,015,807
$81,265

$1,097,072

TOTAL ESTIMATED PRESENT WORTH $1,097,000

K 120063066.001 Ten Mb DraintSI REPORTlStdion 4 Costs UMeSJ* 10/17/2005
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TABLES

ALTEKNATWE1 COSTS
F3TTC OBTOSAL AND KVDRAUUC COMTi

Unto IMICoct ToWCort
M

Sol dfepOMd as • non TSCA Wartt (• Type • Lan«)

I Sol NMT SCVtW a^ SCMM

I a noi TSCA WaMt (T)p* I LandB)

1 UimpSum

830 cubic yante
810 tans
270 tarn
830 cubic yards

7.500
15 i

1.74O cubic yards
2,260 tons
1.74O cubic yards
7.850 square feel

15 each

90
60

LmpSum

$4.00000

(11.50
$12000
$1750
$7.50
$004

$6600

$1150
$1750
$750
$004

$65 OO

$4500
$12000

$24.00000

$33.00000

$33 SO
$3100
$035

$240000

$4.000

$9545
$97.200
$4.725
$6225

$300
$975

SZDJDIO
S39J5SO
S13LD50

$314
$975

MjOSO
$7200

S24JOOO

$TljOOO

S9J045
$2.790

$5

S2JDOO

BH Cortnoandw (W%)
1(25%)

TOTAL
andUgri<S%)

TATKM TOTAL

10%
25%

5%
15%

8%

SIMM
S5MM

S49LM4

TOUM. ESTaUTtD CAPITAL COST

24 Mdl

36 each
6 each

1O4 each
1
1 Unp*um

6500
as oo

tjoooo
320.00

2JOOO.OO
1JOOOO

S1J500
$2^40
$7200

S332BO
S2JOOO
$1.500

SUBTOTAL S47J

15%
25%

sr.iaz
snm

TOTAL ESTMATP

1QT17J2006



Weslon Solutions of Michigan. Inc. Saint Cloir Shores Drain Site - Supplemental Site Investigation Report

TABLE 9

ALTERNATIVE 4 COSTS
EXPANDED EXCAVATION/OFFSITE DISPOSAL AND STORM SEWER RESTORATION

Tasks

Capital Costs

Site Mobilization/Preparation

Disposal of Surface Soil Near SCS-01 7
Excavation, Handling, Waste Characterization
Soil disposed as a TSCA Characteristic Waste
Soil disposed as anon TSCA Waste (in Type II Landfill)
Backfill
Site Restoration (revegetabon)
Verification Sample Analysis

Disposal of Surface Soil Near SCS-01 6 and SCS-030
Excavation, Handling, Waste Characterization
Soil disposed as a non TSCA Waste (Type II Landfill)
Backfill
Site Restoration
Verification Samples

Storm Sewer Restoration
Cleaning of Storm sewer Pipes 4B inch diam
Cleaning of Storm sewer Pipes 15 inch diam
Cleaning of Storm sewer Pipes 66 inch diam
Disposal of standing water in storm sewer system
Disposal of sediments and debrief in storm sewer system
Excavation to Expose Manholes
Disposal of Soils Near Exposed Manholes
Liner installation 48 inch diam. Pipe
Liner installation 15 inch diam. Pipe
Liner installation 66 inch diam. Pipe
Manhole reconstruction
Manhole restoration
Junction box restoration
Asphalt Pavement Restoration

Disposal of Soil In Utility Corridor
Shoring
Asphalt Road Demolition and Disposal
Concrete Road Demolition and Disposal
Excavation, Handling Waste Characterization
Soils Removed by Hand Excavation
Soil disposed as a TSCA Characteristic Waste
Soil disposed as a non TSCA Waste (in Type II Landfill)
Infiltration water removal and disposal
Backfill
Verification Sample Analysis

Site Restoration
Installation of concrete pavement
Installation of asphaltic pavement
Installation of curbing
Revegetation

Demobilization

CAPITAL SUBTOTAL
Bid Contingencies (10%)
Scope Contingencies (25%)

CONSTRUCTION TOTAL
Permitting and Legal (5%)
Construction Services (15%)

IMPLEMENTATION TOTAL
ENGINEERING DESIGN

TOTAL ESTIMATED CAPITAL COST

Quantity Units

1 Lump Sum

830 cubic yards
810 tons
270 tons
830 cubic yards

7,500 square feet
15 each

1,740 cubic yards
2.260 tons
1,740 cubic yards
7,850 square feet

15 each

505 linear feet
140 linear feet
350 linear feet

55,600 gallons
98 tons
37 cubic yards
48 tons

505 linear feet
140 linear feet
350 linear feet

2 each
120 square feet
30 square feet
22 square yard

18,900 square feet
9,360 square feet
6,300 square feet
4.500 cubic yards

500 cubic yards
400 tons

5,850 tons
30,000 gallons
5,000 cubic yards

60 each

700 square yard
1,040 square yard

640 linear feet
125 square yard

1 each

10%
25%

5%
15%

8%

Unit Cost
(Wunit)

$15,000.00

$11.50
$120.00
$17.50
$7.50
$0.04

$65.00

$11.50
$17.50
$7.50
$0.04

$65.00

$30.00
$20.00
$30.00

$0.14
$120.00
$11.50
$17.50

$265.00
$140.00
$550.00
$600.00
$15.00
$15.00
$31.00

$10.15
$O.BO
$1.15

$11.50
$74.80

$120.00
$17.50

$0.40
$7.50

$65.00

$33.50
$31.00
$4.45
$0.35

$8,000.00

Total Cost
($)

$15,000

$9.545
$97.200
$4,725
$6,225

$300
$975

$20,010
$39,550
$13,050

$314

$975

$15,150
$2.800

$10.500
$7.784

$11,760
$426
$840

$133,825
$19.600

• $192.500
$1.200
$1,800

$450
$682

$191,835
$7,488
$7.245

$51.750
$37,400
$48.000

$102,375
$12.000
$37,500
$3,900

$23,450
$32.240
$2,848

$44

$8,000

$1.173.260
$117,326
$293,315

$1,583,901
$79,195

$237,585

$1,900,682
$152,055

$2,052,736

TOTAL ESTIMATED PRESENT WORTH $2,053,000

KttMUOM.001 TM HI* DwASI MEPOfms*c«cn * CO.BI h
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i Limp Sun

110 Km
770 Bns
830 cube yarts

7.500 atarv yart
15 each

1.740 cube yards
J.26D Km
1.740 obc yards
7 8SO svare fed

11150
$12000
$1750
$750
1035

J6SOO

$1150
$1750

$9:545
$97JOO
$4.725
16225
S2JE25

S20JOW

SZSobc yards

20.000
1.2OO

7 560 iquve leet
3iSlnc>rlMI
ISO few fed
630taorleel
SOtnvled

56.600 grtcns
98 Km

5 000 o*c yards
530 Km

30.000 gatons
S.9ZS o*c yards

$004
$65-00

$1650
$1150
$1750
10.14
$650

$10 IS
SO JO
$115

$1330
$1225
$850
$780
$014

$12000
$1150

$12040
$1750
$040
$750

$«SJOO

S1USO
$3M

S10S3B
$71JMO

$7JOO

S191JB5
S7.4W
$BUB83
$4.190
$tJ980

SMM
$11.780
$57500

SUOOD
M4.43B

$11040
$250)
$55jOO
$3640

$15.00040
$3J0040

$3350
$3140
$445
$035

$12.00000

SE3UOOO
$17.800

$17325
S1SJ9QO
SMJOOO

$23.450

$44

S12JDOB

10%
25%

5%
15X

S13UM1
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SITE 10 MILE OR/UN BORMGWVBX: MSB-1

BOREHOLE LOG

RAff: 500736

T : N

: 22
Locaflon: Moti of Harper Auto Electric

Drifer Robert Hshaff
:bn»Wbeisen

Orii Mrthmh Geaprobe Macro-Soil San t̂er
Total Depth: 16 feel

1;

pcUta. hart. -10

---- ClAY

d̂*»«. cn«i*tr. *T. b«o»n
CtAY
av. pebbles, iwM. gray

-15

EndofBorahote

27.000 ppb PCS

norHMed

100.000 ppb PCS

120ppbPC8

MTU* iM SAIwf>LE LEGEND

CMTUfc NAO43 Hch«v GeoRef
MORIWI6:219901.1 mrtws
EASTH6:754686.51

SHEET: 1 of 1



M»l hmafiationinil SITE. 10M)LE DRA|N BORING/WELL: MSB-2
»SsRed«do|nnent Division

County: Macomb Date: April 4, 2005
n«-iDi-i_i/-ki cr i r̂  Township: St. Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: Ian Halbeisen

Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 15 feet

MERA#: 500736 Location: NW comer of Harper Auto Electric

CONSTRUCTION

•

j
ran

— _ _

— — _

_ _ •_ _

DATUM: Not available

GRD. ELE.: Not available

T.O.C.: Not applicable

S.W.L: Not available
CASINO TYPE: none

SCREEN TYPE: none
WELL DEPTH: Not applicat

COMPLETION NOTES: Ph*

DESCRIPTION

Ground Surface
TOPSOIL

\Clavev loam, moist, daft brown to black. /

, SAND i
\ Sand, fine to medium grained, some siK and /
\pebbtes. moist, dark brown. /

CLAY
Clay with some silt, occasional pebbles, hard,
crumbly, dry, brown and gray mottling.

SAND
Sand, fine to medium grained, occasional

\Debbles. dry. medium brown. /

CLAY
Clay with some silt, occasional pebbles, hard,
crumbly, dry, grayish brown.

CLAY
Clay with some silt, occasional pebbles, hard,
crumbly, dry, olive.

CLAY
Clay, pliable, gray clay in lengthwise contact
with olive colored day

End of Borehole

s

"

10

-15

SAMPLES

t

n

m«—*«•'

n

n

Q

0.5 - 1'

8 - 8.51

11-11.51

14-14.5'

SAMPLE LEGEND

n iu
Grab 3p»9pOon

K i

HELD RESULTS

Mieremp

0 SO 104 200

GAS
CHROMATOGRAPH

LABORATORY RESULTS

19.000 ppb PCB

440 ppb PCB

non-detect

non-detect

LATITUDE: 42.486696024

I S I LONGITUDE: -82-8

5cS»n DATUM: NAD"83 M

Augn- NORTHING: 21990c

^ 8
EASTING: 754674.3

Bged with granular Berrtonrte •.«•«•'» R^KO™ VMtr

J9202810

cWgan GeoRef

.7 meters

meters

SHEET: 1 of 1



DCft SITE: 10IMLE DRAM BOMNG/WELL: USB-3

BOREHOLE LOG town:
Range: R13E

Section: 22
UERAf: 500736 Location: NE comer of Bon Brae and Haper

>: April 4. 2005
Drifer Robert BJshoff

Logged By: tan Hafceisen
OriH Method: Geoprobe Maoo-Soi Sampler
Total Depth: 16 feet

. »JT ».

GAS
CMKNUTOGNAPH

m
35-4-

LABORATORY RESULT

norvdeted

non-OOea

m 8-9T

-10
hart.

non-deted

SMLtneto

12-13-

CLAY
prtttcs. luiU.

-15

CLAY
is.s-ier

160ppbPCB

non-detoct

SAVf>LE LEGEND

TjOjO:not Bl ED
TYPE:*
ITWti I

LAimiDE: 4Z.486703478

LONGmjDE:-e2.a9M11637

QAIUfc NAD«3 Hdiin GeoRef

HOR1MNG: 2198842 netas
EAS1M6:754723.6 mefcn

MOTES: Pfcpjrt ••! SHET:1«T1



Remediation Md

r./-M->i-n/-M r- i /-N/-%
BOREHOLE LOG

MERA #: 500736

SITE: 10 MILE DRAIN

County: Macomb
Township: St. Clair Shores

Town: T1N
Range: R13E

Section: 22
Location: North of BP gas station

BORING/WELL: MSB-4

Date: April 4, 2005
Driller: Robert Bishoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 16 feet

CONSTRUCTION DESCRIPTION

SAMPLES FIELD RESULTS

Micn>4lp

ppm
0 SO 100 200

GAS
CHROMATOGRAIPH

Surfacq
TOPSOIL ;
Clayey loam, moist dark brown to Mack.

CLAY
Clay with some silt, occasional pebbles, hard,
crumbly, dry, brown and gray mottling.

LABORATORY RESULTS

430 ppb PCB

-5

7-8' non-detect

-10

CLAY ;
Clay with some silt, occasional pebbles, hard,
crumbly, dry, bnowri

CLAY
Clay, pliable, occasional pebbles, moist, gray.

End of Borehole

11.5-17

-15 n 15-16'

non-detect

non-detect

DATUM: not available

GRD.ELE.: not available j

T.O.C.: not applicable i

S.W.L.: not available

CASING TYPE: none

SCREEN TYPE: none

WELL DEPTH: not applicable

COMPLETION NOTES: Plugged with granular BentonHe

SAMPLE LEGEND
LATITUDE: 42.486421602

LONGITUDE: -82.898324522

DATUM: NAD-83 Michigan GeoRef

NORTHING: 219853.8 meters

EASTING: 754748.4 meters

"'•••*» BoeKCan' w-lr SHEET: 1 of 1



SITE: 10 MLE DRAM

BOREHOLE LOG

HERA f : 500736

tf^^M^^^b**county:
St Civ Stores

Town: TIN
Range: R13E

Sec«on:22
Locafcn: NWofBPgasstalion

BORMGAMELL: MSB-5

Date:Aori5.2005
Drifcr Robert Bishoff

Logged By: tanHafccreen
OrflJ Method: Geoprabe Macro-Soil Sampler
Total Depth: 16 feet

vy. Ivoiwi mo Qtvy inoHnQ. — 5

notMtetect

i

|

OJ 7-r non-detect

OAY
Cl»| •» wo*
dry.

-10

un 11-11.S1 non-detect

CLAY

End of

15

15-16T non-detect

SAMPLE LEGEND
LAimjDC: 42.486401627

LONOnUDE: -<2.aOB771061

DATUt NAI>«3 Mdion Geofte*

mJllllBMG. 219860.31

EASING: 754715.91

1oH



M f̂e taediatiMMd SITE: 10 MILE DRAIN BORING/WELL: MSB-S
^stefevelopmwtKriswi

County: Macomb Date: April 5, 2005
n~.__ . .._. — , _. — Township: St. Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: Ian Halbefeen

Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 16 feet

MERA #: 500736 Location: NW of BP gas station

CONSTRUCTION ,
•pa

— — — —— _ -

DATUM: not available
GRD.ELE.: not available
T.O.C.: not applicable
S.W.L.: not available
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not appHcab
COMPLETION NOTES: Plu|

DESCRIPTION

Ground Surface
TOPSOIL

\Ctavev loam, moist dark brown to Mack. /
, SAND i
\ Sand, fine grained, dry, yellowish brown to /
\ofive brown. /
CLAY
Clay with some silt, occasional pebbles, hard,
crumbly, dry, brown and gray mottling.

, SAND ,
\Sand. fine to medium grained, wet. brown. /

CLAY

Clay with some silt, occasional pebbles, hard,
dry, brown with gray mottling.

CLAY

Clay, pliable, occasional pebbles, moist gray.

End of Borehole

,

Mo

SAMPLES

!

m

1 1

n

9

0.5-1'

8.5-9'

15-161

SAMPLE LEGEND

ft tD
Grab *Mt Spoor,

I-
i

FIELD RESULTS

Micro-tip

PPffl

0 50 100 200

f :

GAS
CHROMAT06RAPH

LABORATORY RESULTS

non-detect

non-detect

non-detect

LATITUDE: 42.487007713

1 S1 1 LON6ITUDE: ~*2K

1.̂ ^ 1 DATUM: NAD-83W
ScrtMN
Auger NORTHING: 21991!

«* 8 EASTING: 754680.!

jged with granular Bentonite »•"•-•» RockCore w*r

99118049
chigan GeoRef
i.4 meters
meters

SHEET: 1 of 1



MMm^ SSlStm. SITE: 10 MBLE DRAIN BORMGfWELL: MSB-7

Coonty: Uacomb Data: Apr! 5. 2005
CMTOCUSM c: i r\r* TowMhip: St Oar Shores OrMar Robert Bishoff
BOREHOLE LOG Town: TIN LoafM* By: tan Habeisen

Range: R13E Drii Method: Geoprobe Maen>Soi Sampler
Socfcm: 22 Total Depth: 16 feat

MERA *: 500736 Locate*: Next to J.M. Otson's driveway

li

?

— — — _. _ — _ —

_ _ — —
— — _

-~
— _

—

GnwdSMtooe
UMmomi

2 to 3 tacha» gray d*» Nkieved

~

CLAY

CLAY

cnwUf . dhy . IWMMI viVi 9"y molftnQ

CLAY
Cay. pBaWs. CCCHIOMI prtbtes. dry to novt.

î Bar- ^— 10
CLAY

-

CLAY

— IS

End of DnttioiQ

SAMPLES FELOHESULIS

f

1 1

m

n

n

nr

g . »4T«.

0-O.V

4-4ST

7.5 -r

11.5-1?

15.5-ier

GAS
OMMATOGfUVH

LABORATORY RESULTS

1.480 ppb PCS

19.000 ppbPCB

nan-detect

nan-detect

nan-detod

DATUM: not a*Mto SAMPLE LEGEND

SJU-: not MM*

WELL DBTH Ml ajnfcati

ft 1j
*.fc »•»«.

| A | LOMGnUDE: -«2jge3S4W4
L-IJLJ DATUM: MAfV83hU*jMGaoRef

AHBT NOKItWG: 21*781.2 Mlm

HI |y g «»•••««•««

••ktnVy rtackCn MWlr

IBMM*



Remediation and
• Redevelopment Division

SITE: 10 MILE DRAIN

BOREHOLE LOG

MERA #: 500736

County: Macomb
Township: St. Clair Shores

Town:T1N
Range: R13E

Section: 22
Location: SE corner of J.M. Olson's parking lot

BORING/WELL: MSB-8

Date: April 4, 2005
Driller: Robert Bishoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 4 feet

CONSTRUCTION ,

•

DATUM: not available

6RD.ELEL: not available

T.O.C.: not applicable

S.W.L.: not available
CASING TYPE: none

SCREEN TYPE: none

WELL DEfTH: not applicab

COMPLETION NOTES: Pluj

DESCRIPTION

Ground Surface
UNKNOWN
Sampler retrieved 2 to 3 inches of sand and
mulch on top of day.

End of Borehole

f

-5

-10

-15

SAMPLES

t
g

NS

FIELD RESULTS

Miero-Up

ppm
0 50 160 200

: '

QAS
CHROMATOGRAPH

SAMPLE LEGEND
LATITUDE: 42.485571861

ft f 1
Grab 3pB spoon

It
Is)

Ned with granular Bentontte N"u"w' B~kCo"'

1 fi i LON6rrUDE: -^ 8i

I,"*,' DATUM: NAD-83 M
SCrMlN
Augw NORTHING: 219760

|J
EASTING: 754773.8

Wattr

)8057405

chlgan GeoRef

.3 meters

meters

SHEET: 1 of 1



DC&
BOREHOLE LOG

MERA *: 500736

SITE: 10 MLE DRAIN

Macau*
ToMwNp: St O*r Shores

Town: TIN
»: R13E
t:22

Location: SE comer of JM Oteon's partung tot

BORMGWELL- MSB-9

Date: Api 5.2005
Drifcn Robert Bshoff

LoggMlBr- bnHabeisen
Orii Htdtod: Geoprobe Macn>Soi Sampler
ToW Depth: 7 feel

SAMPLES

" GAS
I OMMMTOGMAPH

LABORATORY RESULTS

I2k>3
iMddi on top of 2 or 3 in

of sand ml
of gray day

CLAY

dty. brawl vfli fy wioHwiQ- -5

EndaTBanMte

- 10

-15

5.000 ppb PCS

GSOppbPCB

400 ppb PCS

nan-delect

TYPEnont
Bl TYPE: IBM
007H:nal

SAMPLE LEGEND
LATITUDE: 42.485555569

LOHGfTUE: -C.8M02M21
DATUM: MADW WcftgM GaoRel
NORTHMG: 219758.6 Beta*
EA3TMG: 7S477BJ mekn

SHEET: 1 of 1



DEVI tanediatiwini SITE. 10 MILE DRAIN BORING/WELL: MSB-IO
IrV^^ Redevelopment Dtom

County: Macomb Date: April 5, 2005
rmnr?Ljr\i t- i s^f^ Township: St. Clair Shores Driller Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: Ian Halbeisen

Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 16 feet

MERA #: 500736 Location: Flower bed at J.M. Olson's

CONSTRUCTION ,

•
. • — . * -
. — . —

-, - — .
— — — -

— — — -

'!+ V- ^

•^•7- •.
^ .'. ̂

_ — — _

DATUM: not available
GRD.ELE.: not available
T.O.C.: not applicable

S.W.L.: not available
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not applicab

COMPLETION NOTES: Ph>

DESCRIPTION

Ground Surface
TOPSOIL
Clayey loam with landscaping mulch, moist,
dark brown to black.

CLAY
Clay with slag or cinder fill sandwiched
between clays, dry, brown to olive.

CLAY
\Clav with cinder or slag, dry. black. /

CLAY
Clay with some silt, occasional pebbles, hard,
crumbly, dry, brown and gray mottling.

CLAY
Clay with some silt, occasional pebbles, hard,
crumbly, dry, brown to grayish brown.

CLAY
Clay with gravelly, water saturated, lenses at
12 to 12.3 feet and 13 to 13.5 feet, brown to
grayish brown.
CLAY
Clay with some silt, occasional pebbles, hard,
dry, brown.

CLAY
Clay, pliable, occasional pebbles, moist, gray.

End of Borehole

|

-5

10

SAMPLES

I

n
r

n
m

9

3-4 '

4 - 4.5'

10-10.5'

13-13.5'

FIELD RESULTS

Micro-dp

0 SO 1M 200

OAS
CHROMATOGRAPM

LABORATORY RESULTS

40,000 ppb PCB

19,100ppbPCB

180 ppb PCB

5,300 ppb PCB

SAMPLE LEGEND
LATITUDE: 42.486401827

Pi In
Gnb 30B BpOOn

n I

1 B" 1 LONGITUDE: -82 8

L-ELJ DATUM: NAD-83 M
aCrffnVi
Auger NORTHING: 219851

u w EASTING: 754715.1

gged with granular Bentonite "•••«*•/ P-ckCorc w-,r

98721061

chigan GeoRef
I.3 meters
meters

SHEET: 1 of 1



Mfc
BOREHOLE LOG

MERA ff: 500736

SITE: 10 MLE DRAIN

Covrty: Macomb
TowMfcip: SL Oar Shores

Town: T1N
RM0»:R13E

S*cfcm:22
Locate*: SW comer of J.M. Obon property

BORMG»VBJ_-MSB-11

»:Apii5.2005
Drifcn Robert Bchoff

Logged By: lanHabeisen
Drii IMhod: Geoprobe Maoo-Soi Sampler

i: 16 feet

LABORATORY RESULTS

ITOppbPCB

CLAY
Ctojf
(fry. dvk tvovn to 9nyuli boon

- 10

ra
CLAY

-15 m
End oil

11-1?

liS-HT non-detect

155-lff

OATUkMl

TjQuCLiMl

SAMPLE LEGEND

Tiffin
I TYPE: I

LATITUDE: 42.485806506

LONGITUOE:-8Z890D12B13

QATUfc IHD43 UcMgan GeoRef
NORTHMG:2197V36i

EASTMG: 754094.41

:1of1



towfctiwand

BOREHOLE LOG

MERA #: 500736

SITE: 10 MILE DRAIN

County: Macomb
Township: St Clair Shores

Town: T1N
Range: R13E

Section: 22
Location: NW corner of J.M. Olson property

BORING/WELL: MSB-12

Date: April 5, 2005
Driller: Robert Brshoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 16 feet

CONSTRUCTION |

_ — — _

— . - — • -
— — — —

—'.' • —• •
— -

— . • — - -
— —

DATUM: not available
GRD.ELE.: not available

T.O.C.: not applicable
S.W.L.: not available
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not applicab

COMPLETION NOTES: Pluj

DESCRIPTION

Ground Surface
UNKNOWN
Only 2 or 3 inches of day and sod retrieved.

CLAY
Clay, with some silt, occasional pebbles, moist

^ to wet. olive to olive gray. „
CLAY

\ Clay, sandy, silty, occasional pebbles, soft, /
\wetdarkQravtoblack. /
CLAY
Clay, with some silt, occasional gravel, hard,
dry, brown with gray mottling.

CLAY
Clay, sandy, silty, soft, wet, dark gray to black. /

\ suspected to have fallen downhole from 5.5 /
\feet /
CLAY
Clay, with some silt, occasional gravel, hard,
dry, brown.

CLAY
Clay, sandy, silty, soft, wet dark gray to Mack. /

\ Suspected to have fallen downhole from 5.5 /
\feet /
CLAY
Clay, with some silt, occasional pebbles, hard,
dry, greyish brown.

End of Borehole

l

Q

-5

-10

15

SAMPLES

!

n

i

n

i

9

0-41

5-5.51

8 - 8.51

*

15.5-16'

FIELD RESULTS

Micro-tip

0 SO 100 200

GAS
CHROMATOORAF'H

LABORATORY RESULTS

1,700 ppbPCB

27,000 ppb PCB

52.000 ppbPCB

non-detect

SAMPLE LEGEND
LATITUDE: 42.4861241 1 1

n ID
Grab 3pB Spoon

n i

I S" 1 LONGITUDE: -82.81
LjHĴ J DATUM: NAD-83M

Auger NORTHING: 2198K

^ 5 EASTING: 754704.7

Bed with granular Bentonite ••«•-•» B«KC«rc w*tr

J8871659

chlgan GeoRef
1.1 meters
meters

SHEET: 1 of 1



DCfe
BOREHOLE LOG

HERA f: 500736

SITE: 10 MLE DRAW

Macoiflb
c StCtairShores

T1M
: R13E
:22
:  Bon Brae Street

BORMGAWBJ-: MS8-13

>: April 5.2005

Logged By: bn Hafcesen
Mi Mtfhod: Geoprobe Maoo^oi Sampler
ToM Depth: 4 feet

r 1S

GAS
CMROMATOGf

o.s-r

LABORATORY RESULTS

370ppbPCB

I

Em or

-10

-15

DMUfcnolMi

TJOUCLIM*

SAMPLE LEGEMD

TtPErn

ITYPti

CO»LtnOII MOTES: (togged •* 1

LATITUDC: 42485795407

LOHGnUOE: -82.885074616

DATUK NAIV83 McNgm GeoRef

NORIWI6:2197942 neten
EASTH6:755O17 «iwtas

:1of1



XemdiatiMMd
•Wevetopinent Division

SITE: 10 MILE DRAIN

BOREHOLE LOG

MERA#: 500736

County: Macomb

Township: St. Clair Shores
Town:T1N

Range: R13E
Section: 22

Location:  Bon Brae Street

BORING/WELL: SCS-030

Date: May 17,2005
Driller: Robert Bishoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 3 feet

CONSTRUCTION

|

HHJmiBm

DATUM: not available

GRD.ELE.: not available

T.O.C.: not applicable

S.W.L: not available

CASING TYPE: none

SCREEN TYPE: none

WELL DEPTH: not appticab

COMPLETION NOTES: Plu{

DESCRIPTION

Ground Surface
TOPSOIL
Clayey barn with a little sand at the bottom,
moist to wet dark oravish brown.
NO RECOVERY
Soils fed out of sampler. Complete refusal at 3
feet. Ran soil sampler in a second time and
retrieved a little wafer.

End of Borehole

£

Q

-

-5

-10

15

SAMPLES

1

CD
9

0-3'

SAMPLE LEGEND

ft 1D
Grab 3plt Spoon

IT i

FIELD RESULTS

MIcnMip

Q SO iff"! 200

;

; "' •

GAS
CHROMATOGRAPH

LABORATORY REISULTS

4,600 ppb PCB

i

LATITUDE: 42.486000272

1 S" 1 LONGITUDE: -82.8
L||J DATUM: NAM3M

Auger NORTHING: 219821

«J p EASTING: 755147.C

iged with granular Bentonite ".taw*/ RockCore W*«r

33492322 .

chigan GeoRef

.7 meters
meters

SHEET: 1 of 1



BOREHOLE LOG

HERA «: 500736

SITE: 10 MILE DRAW

County: Macomb
TovnMp: St Clave Shores

Town:TIN
Rang*: R13E

Section: 22
Location: Parti

-SCS-031

: May 18.2005
: RobBrtifefrpff
bnHaflmsen

Dril Method: Geoprobe MacnKSoi Sampler
Total Dopth: 8 feet

1.127 ppbPC8

-5

NORECOVERY

End of

10

15

»
5 DAIUfcMl

flKLELE^r

TjOXL-nrt

SAMPLE LEGEW

TYWE;«
I TYPE: «

LATnUDE: 42.485688477

LOHGnUDE:-<2.S923«»73

DATUM: IMD43 Mchign GeoRef

NORIHMBe 219791.71

EAS1M6: 755242.91

:1oH
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llC^ lawMana* SITE: 10 MILE DRAIN BORING/WELL.- scs-032
W^£! RedevdopflMntDivision

County: Macomb Date: May 18, 2005
D^otruni IT i /-NO Township: St. Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town: T1N Logged By: Ian Halbeisen

Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 8 feet

MERA #: 500736 Location: Park. 9 feet north of SCS-031

CONSTRUCTION

3

• ̂ f- :•:•.
— . • — . .
. • — . —

sa • •£.

^^̂^

— — — -

— . —

DATUM: no) available
GRD. ELE: not available

T.O.C.: not applicable

S.W.L.: not available

CASING TYPE: none

SCREEN TYPE: none
WELL DEPTH: not applicab

COMPLETION NOTES: Pit*

DESCRIPTION

Ground Surface
FILL

vSand. silt and aravel fill. dry. aravish brown, x
FILL
Silt and day fill, dry, dark brown.

FILL
Brick and concrete.

NO RECOVERY
Recovery of soils blocked by brick in the end

\of the soil samoler. /
CLAY
Clay, hard, with some silt and occasional
gravel, dry, brown.

End of Borehole

l

e

-

-10

-15

SAMPLES

?

n

n

Q

1.5-2.51

5-5.5'

FIELD RESULTS

Micro-tip

0 SO 100 200

•

OAS
CHROMATOGFWPH

LABORATORY RESULTS

66ppbPCB

non-deted:

SAMPLE LEGEND
LATITUDE: 42.485733171

ft im
Grab 3p»3poon

n i
1 fi1 1 LONGITUDE: -82 8

LBU DATUM: NAD-83M
Auger NORTHING: 21979

^ 5
EASTING: 755243.'

gged with granular Bentonrte •.«•»*» R«kCore w îr

92332730

ichigan GeoRef

5.6 meters

I meters

SHEET: 1 of 1



BOREHOLE LOG

HERA ft: 500736

SITE: 10 MILE DRAM

County: Macomb
Township: Si Oar Shores

Town: TIN
Rang*: R13E

Section: 22
Location: Park

BORMGMVELL: SCS-033

Date: May 18.2005
Miter. Robert Bishoff

Logged By: Ian Habeisen
Mi Method: Geoprobe Maoo-Soi Sampler
Total D t̂h: 8 feel

ire

I
^v Chy«rlMm.<l«kgnyWibnMn.inaaltowel

"tQ 2.3 -2.S1

most drt nr»y

NORECOVERY

GAS

LABORATORY RESULTS

1.074 ppb PCS

OAY

CLAY

(MMtes. dry.

EndaTBoreHale

10

-15

OAlUt not
OJeXELE î
TjOC-m*

SAMPLE LEGEND

TYPE: MI
91 TYPE: M
DEPTH Ml

Crab »B»oan

LAimJDE: 42.485839SM
UMGnUDC: -B2.8B2B27B10
DATUfc MAD-831* l»» GeoRef
NORIWie: 219805.9 acten
EASTMB: 755202.31

kgramtaj SHEET: 1 of 1



Rawfotknawi
Division

SITE: 10 MILE DRAIN

BOREHOLE LOG

MERA #: 500736

County: Macomb
Township: St. Clair Shores

Town: T1N
Range: R13E

Section: 22
Location:  Bon Brae

BORING/WELL: SCS-034

Date: May 18,2005
Driller: Robert Bishoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 8 feet

CONSTRUCTION ,
am
. .' --•"*

— — _ _
_ _ —

DATUM: not available
GRD.ELE.: not available
T.O.C.: not applicable

S.W.L.: not available
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not applteab

COMPLETION NOTES: Plu|

DESCRIPTION

Ground Surface
TOPSOIL

FILL
_ Unsorted sand, clav fifl. gravel and asphalt. ._

CLAY
\ Clay with sand and gravel and possible silt, /
\possible fill brown to dark orav /
CLAY

\ Clay, hard at top, more pliable with depth, dry, /
\olive to greenish qrav /

CLAY
Clay, silty with sand and fibrous material
(possible roots), soft, damp to wet, dark gray to

\black. /
CLAY
Clay, hard, with some silt, dry, dark brown

NO RECOVERY

End of Borehole

<E
§

-5

U10

-15

SAMPLES

IU

n

n

Q

1.5 -21

4-5 1

FIELD RESULTS

Mlcra-Mp

ppm
0 SO 1OO 200

GAS
CHROMATO^PH

LABORATORY RESULTS

450 ppb PCB

13,260 ppbPCB

SAMPLE LEGEND
LATITUDE: 42.485790521

ft
Crab

I-

ID
3f«gpeon

1 5 1 LONGITUDE:-628'
LJBU DATUM: NAM3 Mi

Auger NORTHING: 219790

«J 9 EASTING: 755003.E

,ged with granular Bentontte «•»-•» P~KC« w-r

J5245476
chigan GeoRef
.1 meters
meters

SHEET: 1 of 1



SITE: 10 MIE DRAIN

o/-Maeri_i/->i e i AV» Township: St Claire Shores
BOREHOLE LOG Town: TIN

MERA *: 500736

Range: R13E
Section: 22

Location: Backyard of  Bon Brae

SCS-035

Date May 18.2006
DrifcK Robert Bishoff

Logged By: ton Hafcefeen
DriH Method: Geoprabe Maoo-Soi Sampler
Total Depth: 7.5 feet

OAT
Ob. drv. dMk <ny to UK*

EndoC Borahote

-10

152ppbPC8

-15

TjOuCjnol

TtTfc
I TYPE:

SAJwPLE LEGEND
LATIIUOE: 42.48SB9B157

LONGmjOE:-«Z.aM7S»534
OAlUtt NAD43 Wcbign GeoReT
NQRIMN6: 219ei1j0men
EASING: 755043 3 Brtm

•>Ui»nrji OK k Cere MMlr SHST:1ot1



Remediation Md
RedevdopiMflt Division

SITE: 10 MILE DRAIN

BOREHOLE LOG

MERA #: 500736

County: Macomb
Township: St. Clair Shores

Town: T1N
Range: R13E

Section: 22
Location: Backyard of  Lakeshore

BORING/WELL: SCS-036

Date: May 18, 2005
Driller: Robert Bishoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 12 feet

CONSTRUCTION ,
•PH

— — — -

— • —

-

DATUM: no! available

GRD.ELE.: not available

T.O.C.: not applicable

S.W.L: not available

CASING TYPE: none

SCREEN TYPE: none

WELL DEPTH: not applicab

COMPLETION NOTES: Plin

DESCRIPTION

Ground Surface
TOPSOIL

CLAY
\Clav. siltv. dry. dark brown. /

CLAY
Clay, partially malleable, dry, dark gray with

v greenish gray patches, pieces of wood present ./

NO RECOVERY

CLAY
Clay, with occasional pebbles, dry, greenish

CLAY
Clay, hard, with some silt and occasional
gravel, dry, brown with gray mottling.

End of Borehole

I

-

-5

-10

-15

SAMPLES

I

nn

SAMPLE LEG!

ft iu
Grab 3fMt3poen

n i

Q

o.s -r

1-2'

FIELD RESULTS

MicnMip

0 50 IwT" 200

END
LATITUDE: 42.4856

I 5 I LONGITUDE: ̂ 2.8i

LBLJ DATUM: NAD-83M

AugM- NORTHING: 21Q77C

J l=j EASTING: 754870.3

jged with granular Bentonite »••-•»' MKte. w-.r

CAS
CHROMA.TOGRA.PH

LABORATORY F'.ESULTS

180 ppb PCS

527 ppb PCS

55687

J687890

chiganGeoRef

1.2 meters

meters

SHEET: 1 of 1



BOREHOLE LOG

MERA*: 500736

SITE: 10 MILE DRAM

Comfy: Macomb
ToMwMp: St Ch* Shores

Town: T1N
i: R13E
•:22

Location: NE comef of J.U. Olson parking lot

BORMGAMEU--SCS-037

Date: Hay 19.2005
Draw: Robert Bishofl

Logged By: Ian Hafceisen
Dnl Method: Geoprobe Maoo-Soi Sannpler
Total Depth: 12 feet

flBD RESULTS

GAS
OMOMATOGMAPH

CLAY
dpy. taut dry, ofco IB |p«m»iti gay.

CLAY
O*. tart. »*i til OTl

EnlefBaKtate

1.5-2-

LABORATORY RESULTS

1.920 pfftPCB

4-y 920ppbPC8

10

IS

DATUM: not
OVXELE î
TXXO.-nol

TYPE:

SAMPLE LEGEND
LATITUDE: 42.

OATUft NAO43 HcNgM GaoRer
MORTHM6: 21 97*10 neton
EASTMG: 754775 8 outers

SHEET: loM



••••1 towttwad S|TE: 10M|LE DRAIN BORING/WELL: SCS-038
•r%^£sRe*ve)opnwitDmsiofi

County: Macomb Date: May 19, 2005

t-,r\t-,i-Ljr\i r- i /-»-. Township: St. Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town:T1N Logged By: Ian Halbeisen

Range: R1 3E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 1 2 feet

MERA #: 500736 Location: NW corner of J.M. Olson parking lot

CONSTRUCTION ,
••Mi
: **' '•:'•*•

— — — -

,
— — _ _

_ _ _ _
— — — —

DATUM: not available

GRD.ELE.: not available

T.O.C.: not applicable

S.W.L.: not available

CASING TYPE: none

SCREEN TYPE: none

WELL DEPTH: not applicab

COMPLETION NOTES: Pin

DESCRIPTION

Ground Surface
^ASPHALT x

FILL

CLAY

CLAY

Clay, pliable, greenish gray with olive mottling.

CLAY
Clay with silt and gravel, hard to friable, dry,
brown with gray mottling.

CLAY
Clay, hard, with some silt and fine pebbles,
pebbles appeared to be layered, dry, brown.

CLAY
\ Clay, hard, with some silt and occasional /
\gravel (not layered), dry. brown /

End of Borehole

I

— g

m

-15

SAMPLES

1 9

1-21

SAMPLE LEGEND

ft 1
w w

Cr*k 3P» Spoon

K 1

FIELD RESULTS

Mtcm-Bp

ppnt
0 SO 100 200

;

GAS
CHROHATOORAF'H

LABORATORY RESULTS

93ppbPCE;

LATITUDE: 42.485930491

1 3& 1 LONGITUDE: -82'8

LBLJ DATUM.-NAM3M

Auger NORTHING: 21979!

^ 5 EASTING: 7M74B.f

aged with granular Bentonite ••«••"*» R«*Cor. w-ir

98331662

ichigan GeoRef

i. 2 meters

i meters

SHEET: 1 <vf 1



BOREHOLE LOG

HERA »: 500736

SITE: 10 MLE DRAIN

Cowrty: Macomb
Timnifclp: St Ctair Shores

TOMKT1N
Range: R13E

Section: 22
Location:  Harper Avenue

BORMGAMBJb SCS-O39

Dale: May 19.2005
e^bvh^aw* PjJxj:i ii *̂ ' J_iLJ»TUnBBff* HODGffl IMSnOn

Logged By. tan Hafceisen
Ml Miitfiud. Geoprobe Maoô oil Sampler
Total Depth: 5.5 f

ITS

I

GAS
CMtOMATOGMPH

LABORATORY RESULTS

OAV

KSShM.
gray

-5 5-5S1

Efldof

10

IS

SA**>LE LEGEND
LATITUDE: 42.'

UMGnUDE:

OATUKNMM3

NORTHMQ: 2197BL5

EASTHe: 754664.7 n

32
GeoRef



RCflRNuMIIM

RcdndopiMflt Division
SITE: 10 MILE DRAIN

BOREHOLE LOG

MERA #: 500736

County: Macomb
Township: St. Clair Shores

Town: T1N
Range: R13E

Section: 22
Location:  Harper Avenue

BORING/WELL: SCS-040

Date: May 19, 2005
Driller: Robert Bishoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 12 feet

CONSTRUCTION |
nena
- — —

— — —

:-":-" "• -::;:

: •:• :• '• '. •'.- '. •:
— — — —

— — — —

_ _ _ _

DATUM: not available
GRD.ELE.: not available

T.O.C.: not applicable

S.W.L.: not available

CASINO TYPE: none

SCREEN TYPE: none
WELL DEPTH: not applicab

COMPLETION NOTES: Pluj

DESCRIPTION

Ground Surface
^TOPSOIL ^

CLAY
Clay, hard, with some silt, occasional gravel.

CLAY
Clay, hard, dry, greenish gray.

CLAY
\Clav. dry, dark greenish gray to black. /
\NORECOVERY /

CLAY
\Clay. moist to wet. greenish arav. s

SAND
Sand, line to medium grained, saturated,

\greenish grav /
NO RECOVERY

CLAY
Clay, soft, wet, greenish gray.

SAND
\ Sand, fine to medium grained, wet, greenish /
\grav /

CLAY
Clay, hard, with some silt, dry, brown
NO RECOVERY

End of Borehole

|

10

-15

SAMPLES

I

m
CD

LU

9

3 - 3.51

5-61

9 - 9.5'

FIELD RESULTS

Micro-tip

0 50 106 200

GAS
CHROMATOGRAPH

LABORATORY RESULTS

45 ppb PCB

non-detecl

157 ppb PCB

SAMPLE LEGEND
LATITUDE: 42.486400976

rv \B̂j
O»b 3p»9poon

-I \
\ & 1 LON6ITUDE: -82 8(

LHtJ DATUM: NAD-83M

Augw NORTHING: 21984S

«i P EASTING: 754691. C

,gedwHh granular Bentonite ••••«•» B"ckCore w-*r

99024503

chigan GeoRef

>.3 meters

meters

SHEET: 1 oil



3

SITE: 10 MLE DRAIN

BOREHOLE LOG

MERA t: 500736

: SI Pair Shores
Tom: TIN

Rang*:R13E
S«c*M:22

LocatfM: East side of  Harper Avenue

SCS-O41

: Hay 20.2005
Drifcr RobertBuMf

yi bn Hofcccco
DriH Method: Geoprobe Uaoo^oi Sampler
Total D0pOK 12 feet

-TS

8

GAS
CMVMUUOGMPH

LABORATORY RESULTS

NORECoverr

NO RECOVERY

-5

CLAY

rai§i
4-r

7-9-

5.878 ppb PCS

1.600 ppbPCB

-10

-15

I

I

LEGEND

TJOC--MI
SJMLL--MI

TYFE:M
DEmtnot

lATOUDE: 42.4864M713

QMUt HAD-83 UdjgM GeoRef
NQR1HM6:21«B0.3fflelen
EASING: 75402.7 neton

lofl



DC&RenedHMnand
B^Redevdoprntnt Division

SITE: 10 MILE DRAIN

BOREHOLE LOG

MERA #: 500736

County: Macomb
Township: St. Clair Shores

Town: T1N
Range: R13E

Section: 22
Location:  Harper Avenue

BORING/WELL: SCS-042

Date: May 24,2005
Driller: Robert Bishoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 7 feet

CONSTRUCTION

•

|
mamm

DATUM: not available

6RD.ELE.: not available

T.O.C.: not applicable

S.WJ_: not available

CASING TYPE: none

SCREEN TYPE: none
WELL DEPTH: not applicab

COMPLETION NOTES: Pluj

DESCRIPTION

Ground Surface
TOPSOIL

CLAY
Clay, hard, with some silt, occasional gravel,

CLAY

\some Mack patches. /

CLAY
Clay, damp and sticky at 4 feet, greenish gray.

NO RECOVERY
Resistance encountered at 7 feet.

End of Borehole

l

-10

-15

SAMPLES

UJ

I I

g

1.5-21

FIELD RESULTS

MicnMlp

0 SO 100 200

•

GAS
CHROMATOGRAPH

i ARnRATORY D CQI II TQ

564 ppb PCB

SAMPLE LEGEND
LATITUDE: 42.485859594

ft ITJ
Grab 3pB9poon

n i

1 5" 1 LONG|TUDE: -82 e

1 ^,1 DATUM: NAD-83 M
Scrtftn
Auger NORTHING: 21 9786

^ 5 EASTING: 754671 .6

jgedwtthgranularfierrtonte •••"-*» R-cKCorc W-tr

)9287539

chigan GeoRef

.5 meters

meters

SHEET: 1 of 1



BOREHOLE LOG

MERA *: 500736

SITE: 10 MLE DRAIN

•
County: Macomb

Township: SI daw Shores
Town: T1N

Range: R13E
Section: 22

Location: SW comer of Bon Brae and Harper Avenue

BORMGrWBX: SCS-043

Date: May 24.2005
Mbr Robert BistorT

Logged By: lanHabeisen
Or* IMioJ: Geoprobe Macro-Sol Sampler
Total Depth: 16 foot

GAS
CMVMATOGRAPH

1-1.5-

LABORATORY RESULTS

63pr*PCB

CLAY
day.nndy. to vd.

CLAY
day. hart, i I and gravel *y. grayish

HI narMMect

-10

CLAY

CLAY

12-13T 39ppbPC8

I and grawL <fty.

CLAY
day. I and gravel, dry. gray -15

EM) of

»

> SAMPLE LEGEND
LAimjOE: 42.488770001

LONGITUPC:-P.M80J0925

DAIUfc NAOBS HcMaan GeoRef
NORTHMG: 2198*1.4 metan

EASING: 7548*515 meters

SHEET: 1 of 1



D£€LRededopmntDivbiM
SITE: 10 MILE DRAIN

BOREHOLE LOG

MERA #: 500736

County: Macomb
Township: St. Clair Shores

Town: T1N
Range: R13E

Section: 22
Location: NW comer of  Harper Avenue

BORING/WELL: SCS-044

Date: May 24, 2005
Driller: Robert Bishoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 16 feet

CONSTRUCTION |

••
~— "•• ~~ ~~

— — — —

,

— — — —

=: — :— =:
. • — . --
. — . — . "

— . " — - -
. - — . * -
. — . — .

— . * — - -

T= .— . •
~~ — ~~ —

— — — —

•-

DATUM: not available

GRD.ELE.: not available

T.O.C.: not applicable
S.W.L: not available

CASING TYPE: none

SCREEN TYPE: none
WELL DEPTH: not applicab

COMPLETION NOTES: Plu

DESCRIPTION

Ground Surface
TOPSOIL

CLAY
Clay, hard, some sift and occasional gravel,
dry, brown with gray to olive mottling.

CLAY

NO RECOVERY

CLAY
Clay, hard, some silt, dry, brown with gray
mottling.

CLAY
\Clav. drv to damp, arav with brown mottling. /

NO RECOVERY

CLAY
Clay, hard, some silt and gravel and
occasional sand, dry, brown.

CLAY

CLAY
Clay, hard, with some silt and pebbles, dry,
brown to grayish brown.

End of Borehole

-

l

Q

-

-5

-15

SAMPLES

1

n

n

i=i
V*

g

2-4'

11-121

12-16

FIELD RESULTS

MIcnMtp

0 60 100 200

: ' 1

GAS
CHROMATOGFUiPH

LABORATORY RESULTS

non-deled

non-detect

non-detect

SAMPLE LEGEND
LATITUDE: 42.487146266

ft iU
Grab% Jp* Spoon

IT

I B" I LON8rTUDE: '82 8

5im«H DATUM: NAD-83 M
Auger NORTHING: 21 993

^ 5 EASTING: 754737.!

3ged with granular Bentonite ••••-"•, P^CTC w*r

98415441

ichiganGeoRef

5.9 meters

) meters

SHEET: 1 on



DC&
BOREHOLE LOG

MERA » 500736

SITE: 10 MLE DRAIN

Cou^y: Ihcorab
rooniMp: St Oar Shores

Tow*: TIN
Rang*: R13E

Section: 22
Location Wast side of  Harper Avenue

iSCS-045

May 24.2005
ft — j, ,,-i O±KL*»J¥KODenuBnon

LoggwIBy: lanHafeeisen
Drii Mi<iod: Geoprobe Macro-Soi Sampler
Total DtfOK 15 feet

CLAY
Off. *y. «*« gay to MM*.

-5

CLAY
I md pcbttBX. ifcy. m s-gr naMMect

-10

CLAY
end pflbHn. dry. bran.

CLAY
i wuc cB md pflttics. dry.

-— 15

14-IS1

End of

SAMPLE LEGEND

r.ac--wt
&MJ-:nali

TTPtnon*

LATITUDE: 4Z4MM67SO

LONGITUDE: -82.890510752

DATUM: HAIV83 tfcttpn Geoftef
NORTHMG: 21M08-21
EASTMG: 754731.0 r

:1aM



")
1

RnedWonind
Rcdndopnwnt Division

SITE: 10 MILE DRAIN

BOREHOLE LOG

MERA #: 500736

County: Macomb
Township: St. Clair Shores

Tovm:T1N
Range: R13E

Section: 22
Location: NW corner of Bon Brae and Harper Avenue

BORING/WELL: SCS-046

Date: May 25, 2005
Driller: Robert Bishoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 1 foot

CONSTRUCTION |

•M

DATUM: not available

GRO.ELE.: not available

T.O.C.: not applicable

S.W.L.: not available

CASINO TYPE: none

SCREEN TYPE: none

WELL DEPTH: not applicab

COMPLETION NOTES: Plus

DESCRIPTION

Ground Surface
TOPSOIL
Resistance encountered at 1 foot Reacts like
concrete or hardpan. Probed with steel rod and

\ entire comer seems underlain by resistant /
\material. /

End of Borehole

(

-5

-10

-15

SAMPLES

I

n
9

0-1'

SAMPLE LEGEND

ft 1i]
Grab 3*apoon

n 1

FIELD RESULTS

MteRHip

0 10 l£P 200

«

GAS
CHROMATOGRAPH

LABORATORY RESULTS

Not analyzed

LATITUDE: 42.487029588

I & 1 LON6ITUDE: ~82-8

Lĵ J DATUM: NAD-83 M
Scrtfbn
Auger NORTHING: 21 991 {

^ 5
EASTING: 754702.3

,ged with granular BentorHte •.•••"•Tr P«kCorc w-tr

38854747

chigan GeoRef

1.6 meters
meters

SHEET: 1 (if 1



ris-vnr-i ix-vi r- • j-w%
BOREHOLE LOG

MERA f: 500736

SITE: 10 MLE DRAIN

Comfr Macomb
TowMMp: St. Cto* Shores

ToSk TIN
RaMfft:R13E

S*c*OK22
Location:  H»per Avenue

SCS-047

Date: May25.2005
DiBan Robert Dahoff

I • *fc-— IMM U«B**0iA««LoggMBy: tan iiianciten
DniHited: Geoprabe Macro-Sol Sampler
Total D*.*: 16 feet



Rcdcvdopinciit Division
SITE: 10 MILE DRAIN

BOREHOLE LOG

MERA #: 500736

County: Macomb
Township: St. Clair Shores

Town: T1N
Range: R13E

Section: 22
Location: SE corner of Harper and Lakeland

BORING/WELL: SCS-048

Date: May 25, 2005
Driller: Robert Bishoff

Logged By: Ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 16 feet

CONSTRUCTION ,
rani

— — — —_ _ _ _

_ :

—

DATUM: not available
GRD.ELE.: not available
T.O.C.: not applicable
S.W.L: not available
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not applicab

COMPLETION NOTES: Plu

DESCRIPTION

Ground Surface
TOPSOIL

CLAY
Clay, silty, hard, dry, grayish brown to gray.
Sandy at 0.9 foot and gravelly at 1.3 to 1.4 feet.

CLAY
, Clay, son to firm, silty at 2.4 to 2.6 feet, gray to,
Aarav brown. /I
\CLAY /
\ Clay, hard, with some silt and gravel, dry, /

\ \brown with gray mottling. / /
\NO RECOVERY /

CLAY
Clay, hard, some silt and gravel, dry, brown
with gray mottling.

CLAY
\Clay. son. gray. /

CLAY
Clay, hard, some silt and gravel, dry, brown to
grayish brown.

CLAY
Clay, gray.

End of Borehole

(

-5

-10

15

SAMPLES

l

tn

n

e

1-2'

15 - 16'

FIELD RESULTS

MtenMip

0 SO 100 2OO

GAS
CHROMATOGRAPH

LABORATORY RESULTS

non-detect

non-detect

SAMPLE LEGEND
LATITUDE: 42.485499528

ft I
Grab 3pi

K 1

n
spoon

I & I LeNGITUDE: -82.8
Lj9U DATUM: NAD-83 M

Augtr NORTHING: 21 9745

*^~ l@

EASTING: 754687.7

9ged with granular Bentonite «.«i-vtr> P«kCorc w*r

J9109707
chiganGeoRef
l.O meters
meters

SHEET: 1 oil

i



*

SITE: 10 M*E DRAIN

n«-vrtr-i i>-ki i- i x-w* Township: St. Ctav Shores
BOREHOLE LOG Tomi:T1N

MERA f : 500736

: R13E
S«c«M:22

Locate*: NE comer of Harper and Bon Brae

SCS-049

[Mt: May 25. 2005
Drifcr: Robert Ushoff

LoggMl By: Ian Hafcesen
DriH IMfcod: Geoprabe Macro-Sol Sampler
Total D^Hh: 16 feet

FBJ> RESULTS

• » X"

GAS
OMBATOGRAPH

dvfc 0"y •ttilMOTi inoMnQ. m i-r

A£V
NORECOVBVY

NORECOVBTV

LABORATORY RESULTS

49.600 ppb PCS

nan-detect

CLAY
Ctar.hMii wl Qravd. dry. broiNi

- 10

CLAY
Clayey «• « «•» d»f. «t* mi tfcfcy. wet. m 12-13

---- CLAY
l and 9"*L Ay. IVOMI. —is

1.336 ppb PCB

. CLAY
\ClH.lw<L*r.

SAMPLE LEGEND

TJOC_-Ml

LATITUDE: 42496567056

LONGnuDE:-az.agas47907
DATUM: NAD-nWcMom GeeRtf

TrTCi j m ig ffl EASTMG: 754729.4

SHEET: 1 of 1



'3
D

u

M^^ bmfotaonand SITE 10 M)LE DRAIN BORING/WELL: scs-oso
^̂ (tedmlopinentDJvisiM

County: Macomb Date: May 25, 2005
ny~.r-.r-i j/^i r- i /-%/-% Township: St. Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town:T1N Logged By: Ian Halbeisen

Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 16 feet

MERA #: 500736 Location: West side of  Harper Avenue

CONSTRUCTION

A

1
•M

— — —

— — — —
— — — —

—

— . • -.
. " — . •*—
.— . —
.

— . " -~-
. "— . *-
- — . — "

~~. " ~~.

— . - — . .

_ _ _ _

DATUM: not available
6RD.ELE.: not available
T.O.C.: not applicable
S.W.L.: not available
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not applicab

COMPLETION NOTES: Plu

DESCRIPTION

Ground Surface
ASPHALT, CONCRETE and GRAVEL

CLAY
Clay, sitty.semi-soft, dry. dark gray to black.

CLAY
Clay, semi-soft, dry, olive to greenish gray.

CLAY

Clay, hard, with some silt and gravel, dry,
\brown with greenish arav mottling. /

\NO RECOVERY /

CLAY
Clay, hard, some silt and occasional gravel,
dry, brown.

CLAY
Clay, sandy with gravel, dry, grayish brown to ,

\brown. /
CLAY
Clay, some sand and silt and occasional, dry
with a little water bleeding at 9.8 to 10 feet
brown.

CLAY
\Clav. sandy and siltv. water saturated, brown. /

CLAY
Clay, hard, with some silt and occasional
gravel, dry, brown.

NO RECOVERY

Sampler blocked by rock.

End of Borehole
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n

Q

1-2'

12-13'

FIELD RESULTS

Mtero«p

0 SO 104 200

;

GAS
CHROMATOQRAPH

LABORATORY RIESULTS

non-detect

530 ppb PCI)

SAMPLE LEGEND
LATITUDE: 42.486614633

n
Grab

n
.1

3p» spoon

I

1 & 1 LONGITUDE: "82 8

LBLJ DATUM: NAD-83M
Auger NORTHING: 21987

** w EASTING: 754657.

ggedwtth granular Bentontte "•••-tv R~*CO™ w*r

99419189
chigan GeoRef
.9 meters

'meters

SHEET: 1ot1



SITE: 10 MLE DRAIN SCS-051

BOREHOLE LOG

HERA f: 500736

Macomto
SLCtair Shores

Tow«:T1N
RM9»: R13E

SwfM:22
LocaftM: MW of  Harper Avenue

Date: May 26. 2005
r Robertfehoff

Or* •rtltod: Geoprobe Maoo-Soi Sampler
Total Depth: 16 feet

SAMPLES .75

6AS
iTOQRAPH

Ctar.*».l
CLAY
Ctoy. *». g r̂ to grwrrt grar 1.5-2.S

LABORATORY RESULTS

non-delect

CLAY
day. tart. ••« some «• and occanorol

CLAY
Ctoy.
<ky.

s* and occnional gnv

3. CLAY
-\0rni. dn. ** ar» K» ofce

CLAY

1 S«.T -10

9- tor nan-delect

•• pettfes. *y. dMi gray to

CLAY
Off. hMdLvBi

CLAY
ClBy. tart, (one Bland gam. dry. brom to
grayttfi bMMn. ̂ h taittft of Uock sand or̂
atl^3tol25i«el

ra12-IT nan-detect

-15

End of Dentate

OATUttM SAMPLE LEGEND
LATITUDE: 42.486827007

DATUM: MMM3 IĤ an GeoRef

NORTHMe: 219895.7 meton

EASTMG: 75408Z2 meten

SHEET: 1 of 1



USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Depth
in

feet

o-

1-

2-

3-

4-

:
5-

6-

•

7-

8-

10-

-

11-

\i

13-

.

14-

15-

co
O
CO
3

O
I
Q.

OC
O

LOG OF BORING SCS-001

(Page 1 of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/1 7/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

"3
£

a1:
ID
Q.
§
CO

CO

Q.
Q.

Q
Q.

REMARKS

SP

sc

CL

SC

/:/
/ :

'&
jS:

&

P̂
/,

^

f /

'$

SAND: Light brown.

SAND: Clayey, Light brown and grey.

CLAY: Sandy, Light brown and grey, Trace gravels, wet.

SAND: Clayey, Light brown.

4.5'-9'

9--12'

12--13.5-

0.4

0.5

0.4

0.9

E.O.B. @ 13.5 feet bgs
Work Area = 0.4 ppm
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001 .001 0

Depth
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feet
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* 2^
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13-
~

-

14-
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17-

w
o
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O
I
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C£.
O

LOG OF BORING SCS-002

(Page 1 of 1)

Location : St Clair Snores, Ml Checked By : Erik Martinson
Date : 05/1 7/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

CL

CL

SC

SC

CL

y
X

/

/,

y/

y
X
//
4^
X
&

1
1
*• s
y
y "
•Jryx
y
y
/ /
/ .

//

I
75
e

<u
0.

ro
<n

Q.
CL

O

£L

REMARKS

CLAY: Trace gravels, Sandy, Light grey and brown.

CLAY: Sandy, Trace gravels. Light grey and brown.

SAND: Clayey, Trace gravels, Light brown and grey.

SAND: Clayey, Trace gravels, Light brown and grey.

CLAY: Trace gravels. Light grey.

&-Q-

12'-15'

0.0

0.6

0.5

0.5

0.1

E.O.B. @ 15feetbgs
Work Area = 0.4 ppm
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Depth
in
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LOG OF BORING SCS-003

(Pagel of1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/17/2005

Drilling Method : Geoprobe
Driller : U.S. EPA

Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

1

15
£
£
_c
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V)

Q.
Q.

Q

Q.

REMARKS

SC

SC

SC

SC

SC
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%
X* s

fy
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%
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/./

X -.// ./•' /
j?f - j-

'ĵ :'s
/
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SAND: Clayey, Light brown.

SAND: Clayey, Light grey.

SAND: Clayey, Trace gravels, Light brown and grey.

SAND: Clayey, Light grey and brown, wet.

SAND: Clayey, Light grey and brown, wet.

0'-3'

3'-6'

6'-9'

12'- 15'

0.2

0.1

0.0

0.1

0.2

Work Area = 0.2 ppm

E.O.B. @15feetbgs

III



USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Depth
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feet
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LOG OF BORING SCS-004

(Pagel of1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/1 7/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

To

"ro

o>
c

"5.

03
W

Q.

0
Q.

REMARKS

SC

SC

SC

SC

CL

I
'/••'/

y
/,
/J

.f-

Ss

^X
/

%
%/
%•

%
'//
//

V.

SAND: Light brown. Clayey, Light grey.

SAND: Light brown, Clayey, Light grey.

SAND: Light brown. Wet, Clayey, Light grey.

SAND: Wet, Clay at 11 '6", Light grey.

CLAY: Light grey.

6'-9'

0.0

0.0

0.9

0.5

Work Area = 0.0 ppm

Work Area = 0.2 ppm

E.O.B.@15feetbgs
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Depth
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LOG OF BORING SCS-005

(Pagel of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/1 7/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

CL

SP

SP

SP

SP

^
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CO
CO

E' '
a.
a.

Q
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REMARKS

CLAY: Light brown, Sandy.

SAND: Light brown.

SAND: Light brown.

SAND: Light brown.

SAND: Light brown.

3'-6'

6-9'

9'-12'

1Z-15'

0.2

0.0

0.1

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @15feetbgs
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Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.OJ20083.066.001.0010
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LOG OF BORING SCS-006

(Pagel of1)

Location : St Clair Shores, Ml Checked By : Erik Martinson

Date : 05/1 7/2005

Drilling Method : Geoprobe

Driller : U.S. EPA

Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

1
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Q.
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CL

SC
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J/
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1

X^./

«

%

'/
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CLAY: Light grey.

SAND: Light grey/brown, Clayey.

SAND: Light grey/brown, Clayey, Trace gravels.

CLAY: Light grey.

1

0'-3'

3'-6'

6'-9'

9--12-

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @12feetbgs
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010
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LOG OF BORING SCS-007

(Page 1 of 1 )

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/1 8/2005
Drilling Method : Geoprobe

Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

"55

"ra
£
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CD
a.

CD
W

a.

Q
CL

'

REMARKS

SP

SP

CL

CL

^
/

?

^

/
' /
/ /
/

//

SAND: Light brown.

SAND: Light brown/tan, medium grained.

CLAY: Light grey to Dark brown, Firm, Gravel inclusions.

CLAY: Light grey to Dark brown.

0'-3'

3'-6'

6'-9'

9'-12'

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @12feetbgs
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001 .001 0
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LOG OF BORING SCS-008

(Pagel of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson

Date : 05/18/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

>£
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Q.
E
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Q
D.
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SP

CL

CL

/;
//
/,

^
'/,
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SAND: Brown/tan.

CLAY: Dark brown/tan. Sandy, Trace small gravels.

CLAY: Dark brown. Trace gravels.

0'-3'

S'-ff

6'-9'

0.0

0.0

0.0

E.O.B. @9feetbgs



USEPA LOG OF BORING SCS-009

(Page 1 of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location
Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml
: 05/18/2005
: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
in

feet
DESCRIPTION

I
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Q
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2-

CL
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CL
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8-

CL
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11-

CL

12-

13-
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15-

CLAY: Dark brown, Sandy.

CLAY: Dark grey.

CLAY: Light and dark brown/grey.

CLAY: Grey.

0'-3'

3'-6'

6'-9'

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 12feetbgs
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Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001 .001 0

Depth
in

feet

o-

J -

-

2-

3-

4-
J :

5-

6-

7~

8-

V)
o
in
ID G

R
A

P
H

IC

LOG OF BORING SCS-01 0

(Page 1 of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson

Date : 05/18/2005
Drilling Method : Geoprobe
Driller : U.S. EPA

Logger : Keith Lesniak/U.S. EPA

DESCRIPTION
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S
a
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p
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n
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a
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CL

CL

^

^
//

?
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CLAY: Light brown/grey sand top 6", Light
brown/brown/dark brown clay from 0.5' to 3'.

CLAY: Light brown/brown/dark brown, Trace gravels.

0'-3' 0.0

0.0

Work Area = 0.0 ppm

E.O.B. @6feetbgs
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Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001 .0010
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 I

LOG OF BORING SCS-01 1

(Page 1 of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson

Date : 05/1 8/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

1

To

"5.

m

P
ID

 (
p
p
m

)

REMARKS

SP

CL

CL

/^

X
/,/,

y,
Yf y

y//,
y,

SAND: Brown.

CLAY: Grey/brown.

CLAY: Grey/brown.

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 9 feet bgs



USEPA LOG OF BORING SCS-012

(Page 1 of1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.OJ20083.066.001.0010

Location
Date
Drilling Method
Driller
Logger

: St Clair Shores. Ml
: 05/18/2005
: Geoprobe
. U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

3

Depth
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feet

9
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§
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DESCRIPTION

0)
£

"5

2'c.

a
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(f)

CL
CL

O
a.

CL

CL

CL

CLAY:

CLAY:

CLAY: Brown/grey.

6'-9' 0.0

REMARKS

E.O.B.@9feetbgs



USEPA LOG OF BORING SCS-013

(Pagel of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location

Date
Drilling Method
Driller

Logger

: St Clair Shores, Ml

: 05/18/2005

: Geoprobe
: U.S. EPA
: Keith LesniaR/U.S. EPA

Checked By : Erik Martinson

i>
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Depth
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feet

\ -o
f m
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8-
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14-

15-

17-

SP

SP

CL

SP

CL

DESCRIPTION

. SAND: Brown/Tan.

SAND: Brown.

CLAY: Brown. Sandy.

SAND: Brown, Wet.

CLAY: Grey.

"

jj
CL

m
w

a.

Q
D.

REMARKS

o'-y

3f-6'

6'-9'

0.0

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @15feetbgs



USEPA LOG OF BORING SCS-014

(Pagel of1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location
Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml
: 05718/2005

: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
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feet
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V 2~
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DESCRIPTION

(0

<D

£
Q.

(0
CO

Ea.a.
O
Q.

REMARKS

: SAND: Brown, Medium grained.

SAND: Brown, Medium grained.

SAND: Brown, Medium grained.

SAND: Brown, Medium grained, Water encountered.

CLAY: Grey, Wet.

0.0

0.0 Sand and Clay interface
sampled.

E.O.B. @ 15feetbgs



USEPA LOG OF BORING SCS-015

(Pagel of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location

Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml
: 05/19/2005

: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
in

feet
DESCRIPTION

CO

.o.

co
w

D.
Q.

Q

a.
REMARKS

o-
AR

1-

CL

2-

4-

CL

5-

FILL: Topsoil, Sand.

CLAY: Grey/ Dark brown.

CLAY: Grey/Dark brown.

3'-6'

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 6 feet bgs

7-

8-



USEPA LOG OF BORING SCS-016

(Page 1 of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location
Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml
: 05/19/2005
: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson
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AR

CL

CL

CL

DESCRIPTION

FILL: Topsoil.

CLAY: Grey, Trace gravels.

CLAY: Grey, Trace gravels.

CLAY: Grey, Trace gravels.

.2

1
(D

O
CL

a
V)

Q.
Q.

O

a.
REMARKS

0'-3'

7'-8'

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 9 feet bgs



USEPA LOGOFBORINGSCS-017

(Page 1 of 1}

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location

Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml
: 05/19/2005
: Geoprobe

: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
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DESCRIPTION
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Q
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CL
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8-

CL

10-

11-

CL

12-

13-

14-

15-

FILL: Topsoil.

CLAY: Light brown/Grey, Mottled, 6" topsoil inclusion.

CLAY: Brown/Grey, Trace gravels.

CLAY: Brown/Grey, Trace gravels.

CLAY: Brown/Grey, Trace gravels.

r-31

5'-6'

0.0

0.0

E.O.B.® 12feetbgs



USEPA LOG OF BORING SCS-01 8

(Pagel of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores. Michigan Date : 05/19/2005

W.O.#20083.066.001.0010 Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

Depth
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DESCRIPTION
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P
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REMARKS

AR

CL

CL

^i
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FILL: Topsoil, Light brown.

CLAY: Light brown, Grades into Dark brown/Light brown
mottled clay.

CLAY: Dark brown/Light brown. Mottled, Sandy clay layer
at 3.5'.

5'-6'

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 6 feet bgs
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USEPA LOG OF BORING SCS-01 9

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/19/2005

W.O.#20083.066.001.0010 Drilling Method .: Geoprobe
Driller : U.S. EPA

Logger : Keith Lesniak/U.S. EPA

Depth
in

feet

o-
"

2-

-

5-

7-

-

8-

"

10-
-

11-
-

.

\£.

13-

;
14-

-

-
15-
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3
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I
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£
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DESCRIPTION

"53

"5
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o.

Q
O.

REMARKS
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CL

SP

CL

CL

CL
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^

v//,

^

^
/
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/
/

/
X
x/
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/

' /

SAND: Dark.

CLAY: Dark grey/Light brown.

SAND: Brown.

CLAY: Brown/Grey.

CLAY: Grey from 6'-8', Brown from 8'-9'.

CLAY: Brown.

r-3-

3'-6'

-

6'-7'

8'-9'

g'-n-

0.0

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 12feetbgs



USEPA LOG OF BORING SCS-020

(Pagel of1)

I

I

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location
Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml
: 05/19/2005
: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
in

feet

1-

2-

4-

5-

T
7-

8-

I
I
o

10-

11-

3 12-

SP

SP

SP

DESCRIPTION

:-;;;•:' SAND: Backfill above pipe, Light to dark brown.

SAND: Dark stained at 4', Light brown from 5'-6'.

SAND: Light brown, wet.

ro

I

CL

ra
U)

CL

â
o.

REMARKS

o.o

o.o

o.o

Work Area = 0.0 ppm

E.O.B. @ 9 feet bgs



USEPA LOG OF BORING SCS-021

(Page 1 of 1)

Ten Mile Drain #2 Site
St Glair Shores, Michigan

W.0.#20083.066.001.0010

Location

Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml
: 05/19/2005
: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
in

feet
DESCRIPTION

To

03
:

.
Q.

ra
OT

o.

Q
CL

REMARKS

1-

2-

SP

4-

5-

SP

7-

8-

SP

10-

11-

12-

SAND: Light brown, Dark brown stained from 1'-3'.

SAND: Light brown.

SAND: Light brown.

0'-3'

3'-6'

6'-9'

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 9 feet bgs



USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.OJ20083.066.001 .001 0

Depth
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LOG OF BORING SCS-022

(Page 1 of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/19/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

I
15
£s
o>
a

â

1
Q.

O

Q.

REMARKS

,

SP

SP

SP

SP

CL

CL

/;
XX

y
XX

SAND: Dark, wet.

i

SAND: Light tan, wet.

SAND: Light tan, wet.

SAND: Dark brown, wet.

CLAY: Dark, Sandy, Dark.

CLAY: Grey, wet.

0'-3'

9--121

12'-15'

15--161

0.0

0.0

0.0

0.0

0.0

0.0

PCB and VOC water samples
taken from 15'-1 8'.

E.O.B. @18feetbgs
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USEPA LOG OF BORING SCS-023

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/19/2005

W.O.#20083.066.001.0010 Drilling Method -.Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

Depth
in

feet

" J

1-

2-]

3-

4-

'

5-

6-

7-

-

8-

9-

10-
-

11-

12-

13-

14-

15-
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O
CO
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A
P

H
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DESCRIPTION

I
"ro

jr
CO
Q.

ID
CO PI

D
 (p

pm
)

REMARKS

SP

SP

SP

SP

SAND: Dark brown.

SAND: Brown.

SAND: Light brown.

SAND: Light brown, moist.

0'-3'

3'-6'

6'-9'

9--12'

0.0

0.0

0.0

0.0

E.O.B. @ 12feetbgs



USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001 .001 0

Depth
in

feet

o-

1-

' 2-

4-
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7-
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16-

17-

O
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I
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2
O

LOG OF BORING SCS-024

(Page 1 of 1)

Location : St Clair Shores. Ml Checked By : Erik Martinson
Date : 05/19/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

0)
£
~ra
£

0
a

(0
CO

Q.
a.

O
Q.

REMARKS

SP

CL

CL

CL

CL

y/
y.y,

'//
y

;/
;/
y
/ >

^

^
X

//

SAND: Concrete from 0'-1', Dark sand from 1'-3'.

CLAY: Brown, Sandy.

CLAY: Grey.

CLAY: Grey, Sandy, Brown.

CLAY: Grey.

4'-5'

9'-12'

12--15'

0.0

0.0

0.0

0.0

0.0

E.O.B. @15feetbgs
Work Area = 0.0 ppm



USEPA LOG OF BORING SCS-025

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson

St Clair Shores, Michigan Date : 05/20/2005
W.O.#20083.066.001.0010 Drilling Method :Geoprobe

Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

Depth
in

feet

o-

3-

4-
-

5-

6-

7-

8-

9-

10-
-

11-

12-
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-

14-

15-
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-

17-

18-

19-

20-

21-

22-
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DESCRIPTION
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O
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REMARKS

SP

SP

SP

SP

SP

CL

CL

V,
/ ,

'/,
/ /

'/,

SAND: Brown, Medium grained.

SAND: Brown, Medium grained.

SAND: Brown, Medium grained, Wet.

SAND: Brown, Medium grained, Wet.

SAND: Brown, Medium grained, Wet, Oil sheen on water,
Pea-gravel at 15'.

CLAY:

CLAY:

1'-2'

4'-6'

6'-9'

12'-15'

18'20'

PCB and VOC water samples
taken from 6'-9'.

E.O.B. @ 20 feet bgs
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Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001 .001 0
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LOG OF BORING SCS-026

(Pagel of1)

Location . S\ Claii Shores, Ml Checked By : Erik Martinson
Date : 05/20/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION
•

•S
~a
2:
£
c
a
Q.

E
0)
W

Q.
Q.

O

0.

REMARKS

SP

SP

SP

GW

GC

• 0»

f f

.•

'A
/:•/?•
'/*x>
' /•'.

SAND: Brown.

SAND: Brown.

SAND: Pea gravel from 7.5'-9'.

GRAVEL: Wet, Sandy.

GRAVEL: Grey clay from 13'-13.5'.

0'-2'

5'-6'

7.5'-9'

,

E.O.B. @15feetbgs



USEPA LOG OF BORING SCS-027

(Page 1 of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location

Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml

: 05/24/2005
: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
in

feet
DESCRIPTION

ro

£cz
a>
CL

nj
CO

E
CL

Q̂
0-

REMARKS

o
AR

2- SP

SP

5-

7-

8-

SP

SP

11-

13-

14-

CL

15-

17-

18-

CONCRETE:

SAND: Light brown.

SAND: Light brown.

SAND: Light brown, Trace small gravels.

SAND: Brown, Trace small gravels.

CLAY: Grey/Light brown.

3--61

0.0

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @15feetbgs

J
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.OJ20083.066.001 .001 0

Depth
in

feet

_

1 ^

4-;

5-

7-

-

8-

_

10~

11~
.
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14-
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16-

M-

18-

8
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O
I
a
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LOG OF BORING SCS-028

(Pagel of1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/24/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

j>

"5
e
£
c
<s>
CL
£
ID
w

Q.
Q.

O

Q.

REMARKS

SP

SP

SP

SP

SP

CL

///,
/,

SAND: Light brown.

SAND: Light brown.

SAND: Light brown, Wet.

SAND: Dark brown. Wet.

SAND: WeL

CLAY: Grey, Dark material at 13'.

6'-9'

12'-15'

0.0

0.0

0.0

0.0

0.1

Work Area = 0.0 ppm

Sand/Clay interface sampled.

E.O.B.@15feetbgs



USEPA LOG OF BORING SCS-029

(Page 1 of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location
Date
Drilling Method

Driller
Logger

: St Clair Shores. Ml
: 05/24/2005
: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
in

feet

g

S I

2-

4-

5-

7-

8-

10-

11-

12-

DESCRIPTION

0)
<a

ro

JD
a.

01
w

E
Q.

D̂
Q.

REMARKS

SP

CL

CL

CL

SAND: Light brown.

CLAY: Grey, Trace small gravels.

CLAY: Brown/grey.

CLAY: Light brown/grey, Hit refusal at 9'.

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 9 feet bgs



USEPA LOG OF BORING SCS-060

(Page 1 of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location
Date
Drilling Method
Driller
Logger

:St Clair Shores, Ml
: 05/24/2005
: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
in

feet

V
1-

2-

4-

5-

J

II

8-

I

10-

11-

12-

CL

CL

CL

DESCRIPTION

CLAY: Grey.

CLAY: Light brown/Grey.

CLAY: Brown/Grey, Hit refusal at 9'.

~a

aj

o>
Q.

CO
w

Q.
a.
O
Q.

0.0

REMARKS

Work Area = 0.0 ppm

E.O.B. @9feetbgs



USEPA LOG OF BORING SCS-061

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/24/2005

W.O.#20083.066.001.0010 Drilling Method :Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

Depth
in

feet

o-

1-;

_

4 :

5-

_

7-

8-:

_

10-

IZ
_

13-:

14-

15-

-

16-

17-

18-

8
w

O
I
Q.

DC
CD

DESCRIPTION

to

"ra
£
£
c
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CL

ra
w

CL
CL

O
0.

REMARKS

SP

CL

CL

CL

CL

CL

y,/ /
/ /

/ //,
y/
y/
y
y,

^

^

^̂
/

SAND: Brown.

CLAY: Grey.

CLAY: Light brown/Grey.

CLAY: Grey.

CLAY: Grey, Wet.

CLAY: Grey. Firm.

0.0

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @15feetbgs
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.OJ20083.066.001.0010

Depth
in

feet

o-

1-
J
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2-

3-

4-

-

5-
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8-

9-

10-

11-

12-

CO

[G
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A
P

H
IC

LOG OF BORING SCS-062

(Page 1 of 1 )

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/24/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

To

£
c
<D
Q.

n
(O

Q.
Q.

Q

0.

REMARKS

SC

CL

CL

/

Yy,
/,

ŷ,
X
X

-y

/̂/

^Xy,

SAND: Dark grey, Brown clay.

CLAY: Grey.

CLAY: Grey, Hit refusal at 9'.

0.0

0.0

0.0

Work Area = 0.0 ppm

•

E.O.B. @9feetbgs

>



USEPA LOG OF BORING SCS-063

(Pagel of1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location
Date

Drilling Method
Driller
Logger

: St Clair Shores, Ml
: 05/24/2005

: Geoprobe

: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
in

feet
DESCRIPTION

•Si
"5

o

.9?
o.

ro
to

Q.

o
a.

REMARKS

o

1-

2-

CL

4-

5-

CL

7-

CL

10-

11-

CL

12

13-:

14-:
CL

15-

16-

17-

18-

CLAY: Grey, Brown sand.

CLAY: Grey/Light brown.

CLAY: Light Grey, Brown from 7'-9'.

CLAY: Grey, Wet.

CLAY: Grey, Wet.

0.0

0.0

0.0

0.0

0.0

Wo* Area = 0.0 ppm

E.O.B. @ 15feetbgs
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.OJ20083.066.001 .001 0

Depth
in

feet

o-
-

1-

:-1
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3-

-

4-

-

5-

[ j
8-

10-

11-

12-

w
O
in

0
I
CL

2
o

LOG OF BORING SCS-064

(Page 1 of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson

Date : 05/24/2005
Drilling Method : Geoprobe
Driller : U.S. EPA

Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

o>
&
"5

S
_c
ID
Q.

ID
w

0.

0
CL

REMARKS

CL

CL

CL

/ X

X
/
X

/,///
X
X

^

^
x/

CLAY: Grey.

CLAY: Grey.

CLAY: Grey, Hit refusal at 8'.

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 9 feet bgs
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Depth
in

feet

o-

1-

2-

4-

-

5-

6-

-

7-

9-

10-

11-

12-

O
V)
13

O
I
o.
tc.
(3

LOG OF BORING SCS-065

(Page 1 of 1 )

Location : St Clair Shores, Ml Checked By : Erik Martinson

Date : 05/24/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

CL

CL

CL

/

/

X

^
X

y,
'/,
X
X
X
y,/ ,
X//y

I
"(6

'c
at
a.

ro

0-
o.

0
CL

REMARKS

CLAY: Grey, Wet.

CLAY: Grey, Wet.

CLAY: Grey, Wet. Hit refusal at St.

0.0

0.0

0.0

Work Area = 0.0 ppm
.

E.O.B. @ 8 feet bgs



USEPA LOG OF BORING SCS-066

(Pagel of1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location
Date
Drilling Method
Driller

Logger

:St Clair Shores, Ml
: 05/24/2005

: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
in

feet
DESCRIPTION o.

CO
V)

a.
a.

O
0.

REMARKS

o-

1-

2-

SP

4-

5-

CL

7-

8-

9-

SAND: Dark brown.

CLAY: Grey, Hit refusal at 6'.

3'-6'

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 6 feet bgs
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001 .001 0

Depth
in

feet

o-

1

-

2-

3~

4~_

5-

6"

7J

8^

9—

10-

11-

\£.

13-

-

14-
_

TO

16-

17-
-
.

18-

(0
o
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D

O
I
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O

LOG OF BORING SCS-067

(Pagel of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/24/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

AR

SP

SP

SP

SP

CL

^X
$
Vi:-: •.':'••

^
' ///
X/
/ X/

To
£
To>c
3TE
ID
-Q.
ro
U)

Q.
Q.

O

QL

REMARKS

CONCRETE:

SAND: Light brown.

SAND: Light brown.

SAND: Light brown, Trace gravels from 8.5'-9'.

SAND: Brown, Wet, Trace small gravels.

CLAY: Grey, Wet, Trace small gravels.

12'-15'

0.0

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @15feetbgs
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Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001 .001 0

Depth
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§
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1
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LOG OF BORING SCS-068

(Page 1 of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/24/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

•S

"ra
£
S

ID
a.

ra
(t)

E*"~*
o.
CL

D
Q.

REMARKS

AR

SP

SP

SP

SP

CL

X.)

xj

//

y./* /
/ ,
y/ //

CONCRETE:

SAND: Brown.

SAND: Brown.

SAND: Light brown, Trace small gravels from 7'-9'.

SAND: Trace small gravels.

CLAY: Grey, Wet.

3'-6'

0.0

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @15feetbgs



USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Depth
in

feet

1-1

2-

3-

4-

I

5-

6~_

7-
~

8-

9~_

10-;
~

11-

I/

:

14-

15

16-;

17-

18-

v>
o
V)

G
R

A
P

H
IC

LOG OF BORING SCS-069

(Page 1 of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/24/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

AR

SP

SP

SP

SP

SP

CL

V

///
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CONCRETE:

SAND: Light brown.

SAND: Light brown.

SAND: Light brown.

SAND: Light brown. Wet.

SAND: Brown.

CLAY: Grey, Wet.

£
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E
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O
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9--12'

0.0

0.0

0.0

0.0

0.0

REMARKS

Work Area = 0.0 ppm

Sand/Clay interface sampled.

E.O.B. @15feetbgs



USEPA LOG OF BORING SCS-070

(Page 1 of 1)

i
i

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location
Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml
: 05/25/2005
: Geoprobe
: U.S. EPA
: Keith LeSniak/U.S. EPA

Checked By : Erik Martinson

1
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Depth
in

feet
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5-
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o
Ci 7-
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10-

11-

12-

AR

SP

CL

CL

DESCRIPTION

CONCRETE:

SAND: Dark.

CLAY: Grey.

CLAY: Grey, Hit refusal at 9'.

o

i
a>

.2a.
ro
W

Q
a.

REMARKS

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 9 feet bgs



USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.OJ20083.066.001 .0010
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LOG OF BORING SCS-071

(Page 1 of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson

Date : 05/25/2005

Drilling Method : Geoprobe
Driller : U.S. EPA

Logger : Keith Lesniak/U.S. EPA

DESCRIPTION
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y
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CONCRETE:

CLAY: Grey.

CLAY: Grey,

CLAY: Grey/light brown.

CLAY: Grey, Hit refusal at 12'.

£
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a>
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W

Q.

0
0.

REMARKS

0:0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 12feetbgs



USEPA LOG OF BORING SCS-072

(Pagel of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location

Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml

: 05/25/2005
: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson
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Depth
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O I
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8-
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12-

DESCRIPTION

AR

CL

CL

CL

CONCRETE:

CLAY: Grey/Dark brown, Sandy.

CLAY: Dark grey from 3'-4', Light grey from 4'-6'.

CLAY: Grey, Hit refusal at 9'.

"5

®
Q.

<<J
w

E
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Q
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REMARKS

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 9 feet bgs



USEPA LOG OF BORING SCS-074

(Page 1 of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.OJ20083.066.001.0010

Location
Date
Drilling Method
Driller
Logger

: St Clair Shores, Ml
: 05/25/2005
: Geoprobe
: U.S. EPA
: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
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feet
DESCRIPTION

.2
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Q.
Q.
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Q.

REMARKS

o-

AR

2- CL

4-

5-

CL

7-

8-

CL

CONCRETE:

CLAY: Dark grey.

CLAY: Brown.

CLAY: Brown, Hit refusal at 9'.

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B.@9feetbgs
10-

11-

12-



USEPA LOG OF BORING SCS-075

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/25/2005

W.O.#20083.066.001.0010 Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA
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DESCRIPTION
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g
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CONCRETE:

CLAY: Grey.

CLAY: Brown, Trace gravels.

CLAY: Brown, Hit refusal at 9'.

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 9 feet bgs



USEPA LOG OF BORING SCS-076

(Pagel of1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Location
Date
Drilling Method
Driller
Logger

:St Clair Shores, Ml
: 05/25/2005
: Geoprobe
: U.S. EPA
: Keith LesniakAJ.S. EPA

Checked By : Erik Martinson

Depth
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feet
CD

DESCRIPTION
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.5?a
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a.

0̂
a.

REMARKS

o-

AR

2- CL

4-

5-

CL

7-

8-

CL

CONCRETE:

CLAY: Grey/Light brown.

CLAY: Light brown/Grey.

CLAY: Light brown, Trace gravels, Hit refusal at 9'.

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @ 9 feet bgs
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010
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LOG OF BORING SCS-077

(Pagel of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson

Date : 05/25/2005

Drilling Method : Geoprobe

Driller : U.S. EPA

Logger : Keith Lesniak/U.S. EPA

DESCRIPTION
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CONCRETE:

CLAY: Light brown.

CLAY: Brown.

CLAY: Brown.

CLAY: Brown, Hit refusal at 12'.

6'-9'

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @12feetbgs



USEPA LOG OF BORING SCS-078

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Claif Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/25/2005

W.O.#20083.066.001.0010 Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA
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CONCRETE:

SAND: Light brown.

CLAY: Grey.

SAND: Light brown.

CLAY: Grey, wet.

CLAY:

SAND: Brown, Wet.

SAND: Brown, Wet.

CLAY: Grey, Wet.

CLAY: Grey, Wet.

CLAY: Grey, Wet.

6-9'

9'-12'

12M5'

18'-20'

0.0

0.0

0.0

0.0

0.0

0.0

0.0

REMARKS

Work Area = 0.0 ppm

E.O.B. @ 20 feet bgs



USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001 .0010
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LOG OF BORING SCS-079

(Page 1 of 1 )

Location : St Clair Shores, Ml Checked By : Erik Martinson

Date : 05/25/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION
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CONCRETE:

SAND: Dark brown.

SAND: Brown.

CLAY: Grey.

SAND: Light brown.

CLAY: Light grey/brown, Wet,
91.

Sandy and Light brown at

SAND: Light brown, Wet.

SAND: Dark grey. Wet.

CLAY: Light grey, Wet.

CLAY: Grey, Wet, Silly.

,„

12--15'

0.0

0.0

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @18feetbgs
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USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010

Depth
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LOG OF BORING SCS-080

(Pagel of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/25/2005
Drilling Method : Geoprobe
Driller . U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION
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X
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~a

3
c
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a.
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Q.
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Q
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REMARKS

CONCRETE:

SAND: Light brown.

SAND: Light brown.

SAND: Light brown.

SAND: Light brown, Trace small gravels from 10'-1 1'.

CLAY: Grey.

CLAY: Grey, Wet, Silty.

9M2'

0.0

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @15feetbgs



USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001.0010
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LOG OF BORING SCS-081

(Page 1 of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/25/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION

?
V,
//
//
V.
V,

CONCRETE:

CLAY: Grey.

CLAY: Light brown. Trace small gravels.

No sample collected from Geoprobe.

No sample collected from Geoprobe.

No sample collected from Geoprobe.
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REMARKS

Work Area = 0.0 ppm

E.O.B. @ 15feetbgs



USEPA LOG OF BORING SCS-082

(Pagel of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson

St Clair Shores, Michigan . Date : 05/25/2005
W.O.#20083.066.001.0010 Drilling Method : Geoprobe

Driller : U.S. EPA

Logger : Keith Lesniak/U.S. EPA
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CONCRETE:

SAND: Light.

SAND: Light brown.

CLAY: Grey.

CLAY: Grey/Brown, Wet.

CLAY: Grey/Brown, Silly.

SAND: Brown, Wet.

CLAY: Grey, Wet.

3'-6'

,«

0.0

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @15feetbgs
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USEPA LOG OF BORING SCS-083

(Page 1 of 1 )

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/26/2005

W.O.#20083.066.001 .001 0 Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA
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CONCRETE:

SAND: Light brown.

SAND: Light brown.

SAND: Light brown, Wet.

SAND: Dark grey, Wet.

CLAY: Grey, Wet.

X

3'-6'

6'-9'

9'- 12'

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

Sampled soil at the sand/clay
interface.

E.O.B. @12feetbgs



USEPA LOG OF BORING SCS-084

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Cla r Shores. Michigan Date : 05/26/2005

W.O.#20083.066.001.0010 Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

Depth
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DESCRIPTION

CONCRETE:

SAND: Light brown.

SAND: Light brown and wet from 3'-5', Light and dark
brown from 5'-6'.

SAND: Brown and wet from 6'-8', Dark grey and wet from

SAND: Grey and wet from 9'-11', Very dark from 1V-121.

ORGANICS: Wood piece stuck in Geoprobe, no sample.
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6'-9'

9-12'
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^Q.
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0.0

REMARKS

Work Area = 0.0 ppm

E.O.B. @15feetbgs



USEPA

Ten Mile Drain #2 Site
St Clair Shores, Michigan

W.O.#20083.066.001 .0010
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LOG OF BORING SCS-085

(Page 1 of 1)

Location : St Clair Shores, Ml Checked By : Erik Martinson
Date : 05/26/2005
Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA

DESCRIPTION
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CONCRETE:

SAND: Light brown.

SAND: Brown, wet.

SAND: Dark grey and wet from 6'-7', Light brown and wet
from 7'-8', Grey and wet from 8'-9'.

SAND: Grey, Wet.

CLAY: Grey, Wet.

SAND: Grey, wet.

y-e

6'-9'

9'-1 2'

12--15'

0.0

0.0

0.0

0.0

0.0

Work Area = 0.0 ppm

E.O.B. @15feetbgs
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

INTEROFFICE COMMUNICATION

TO: Richard Berak, Project Manager, Southeast Michigan District Office
Remediation and Redevelopment Division

FROM: Tom Mann, Geologist Specialist, Geological Services Unit
Remediation and Redevelopment Division

DATE: September 6, 2005

SUBJECT: 10 Mile and Martin Drain, Macomb County, MERA #500736
Ground Penetrating Radar & Electromagnetic Surveys

Richard Berak of the Remediation and Redevelopment Division's (RRD's) Southeast Michigan
^ District Office, requested RRD's Geological Services Unit (GSU) use Ground Penetrating Radar
„, (GPR) to find where the former Martin Drain met Bon Brae and Lakeland Roads. The drain is
J ̂  located in Section 22, T1N-R13E, Macomb County, Michigan.

The GSU conducted a GPR Survey on April 4, 2005. GPR utilizes pulses of electromagnetic
energy like marine sonar or a fish finder. An antenna transmits pulses of electromagnetic

"^ energy into the ground. Interfaces between layers reflect some of the energy. The antenna
-, receives the reflected signal and the instrument records it as a function of time on the vertical

scale of a graphic record. Travel time of the signal is relative to the depth of the reflector.
,.,' Pulling the antenna over the ground and sequentially plotting the reflected pulses, gives a cross-
^ sectional profile of subsurface conditions.

• Poor radar response from clay soils in the suspected areas, along with multiple utility service
"l line trenches, made it difficult to distinguish the former drain. GSU staff sampled location
,-,, MSB-13 based upon the radar data. In retrospect, the location likely was the gutter of the

y former D Street.
-^

After St. Clair Shores obtained more complete access to property that the Martin Drain formerly
Ib^ occupied, Richard Berak made a second request for GSU staff to locate the drain for sampling.

..) ETC Consultants also provided a 1964 aerial photo of the drain (Fig 1).

The GSU conducted an Electromagnetic survey with a Geonics EM-31 in May 2005 in the
••• • ' concourse area between Bon Brae and Bon Heur. Electromagnetic surveys provide a means of

measuring the electrical conductivity of subsurface soils, rock, and groundwater. Electrical
conductivity is a function of the soil type, porosity, permeability, and pore fluid. The pore fluid
will usually be the dominant conductor. It is also useful for the detection of conductive metals.

<s#
m The EM-31 induces electrical currents in the ground. An alternating current passed through a

transmitting coil, generates a primary oscillating magnetic field. This induces alternating
v electrical currents in the subsurface conductive materials that generate a secondary magnetic
3 field. This secondary magnetic field is measured with a receiver coil.

RECEIVED
SEP 0 9 2005

Weston Solutions, Inc.
of Michigan



Richard Berak -2- September 6,2005

The secondary magnetic field differs in phase from the primary field. The EM-31 measures two
components of the secondary field. The quadrature component is 90 degrees out of phase and
the in-phase component 180 degrees out of phase. The quadrature component of the
secondary magnetic field is proportional to the ground conductivity (Fig 2). Many contaminants-,
will produce a change in the amount of free ions in the soils or groundwater. Changes in the ion
levels change the ability of the soil or water to conduct electrical current. This change stands
out as an anomalous high or low value when compared to background readings. In the
presence of a very good conductor, the quadrature component will reverse and have negative
values. This is a good indication of a significant amount of buried metal. Theoretically, better
conductors increase the magnitude of the in-phase component (Fig 3) making it more sensitive
to metals than the quadrature component. Practical interpretation of the in-phase component is
more complex. Where the horizontal extent of the conductor exceeds the transmitter receiver
spacing of the EM-31, the response is typically a high positive. When the horizontal extent of
the conductor is less than the transmitter-receiver spacing of the EM-31, the response can vary.
Some possible results are double negative peaks or a negative peak flanked by positive peaks.

If the drain was filled with a material that is different than the native clay soil, the EM ground
conductivity results would have picked up a contrast. The ground conductivity results do not
show a contrast indicating that the drain was backfilled with clay. The In-phase results do show
an area of buried metal under the former C Street that most likely is the culvert for the former
drain. GSU staff ran a GPR line over the end of the culvert (Fig 4). The ditch is faintly visible
with the culvert at the bottom as indicated. GSU sampling staff acquired sample SCS030 in this
location.

The GSU staff registered and rectified the 1964 aerial photo with control points that still exist
and digitized the drain. They then uploaded the digitized Martin Drain segments to a Global .
Positioning System (GPS) with a reported accuracy of one meter. GSU staff checked the GPS
position of the drain in the field with the culvert that was detected in the EM survey. It was
within the reported accuracy of the unit. GSU staff used the GPS to locate the drain for
sampling at SCS031, SCS034, SCS035, and SCS036 locations. Sampling staff later recorded
the Martin Drain sample locations on a GPS with a reported accuracy of three meters. These
sample locations and digitized Martin Drain are illustrated on a 2002 aerial photo in Figure 5.

If you have any questions, please contact me at 517-335-6425.

Attachments

cc: P. Shirey, RRD
Joe Victory, Weston Solutionsv'
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